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GENERAL SITE INFORMATION:
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ANALYTICAL INFORMATION:
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PURPOSE OF SAMPLING:

(Check all applicable)
X Site Characterization
X Extent of Contamination

Confirm Presence of Suspected Contaminant/Characterize Unknown Contaminant
Disposal/Treatment of Materials
Confirm Efficiency of Existing Treatment Systems

X __ Other: Assist U.S. EPA in determining the source of the contamination.
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. 'NC. OF SAMPLES ',

TYPE OF SAMPLING:

X Biased (non-random, judgmentai)} ___Unbiased (random, systematic grid)

ATTACHMENTS:

1 Sample Location Maps

2 Chain-of-Custcdy

3 Sampling Form

4 Sample Tracking Log

5 Laboratory SOPs

€ Investigation-Derived Wastes Sampling SC?

SAMPLING METHODS (SOPs}:
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DECONTAMINATION MATERIALS AND INVESTIGATIVE DERIVED WASTE:

All used PPE materials will be properly contained, bagged, and left on site to be disposed of at the discretion of the
U.S. EPA.

ANALYTICAL DECISION CRITERIA

Groundwater sample results will be compared to Iilinois Minimum Contamination Limits (MCLs) and TACO

Section 742.TABLE E: Tier 1 Groundwater Remediation Objectives for the Groundwater Component. Soil and
Sediment sample results will be compared to Region IX RBCs, U.S. EPA 11l Emergency Removal Guidelines and 40
CFR Part 261.24-toxicity characteristics. Criteria specific to industrial and residential areas will be used to evaluate
data from on-site and off-site areas, respectively. In case where more than one set of criteria apply to a data point, the

most conservative criteria level will be used. (Appendix D)

REFERENCE SITES ON THE INTERNET: -

Environmental Response Team (ERT)

www.ert.org
Www.ert.org/respns_resres/sops.asp

ATSDR
www.atsdr.cdc.gov/atsdrhome.html

U.S. EPA SW846 Analytical Test Methods
www.epa.gov/epaoswer/hazwaste/test/main.html]

U.S. EPA AMTIC Air Toxic Methods
wWww.epa.gov/ttnamtil/airtox.html

Environmental Test Methods/Guidelines

www.epa.gov/cpahome/standards.html! -
MSDS

www.msdsonline.com

msms.pdc.comell.edw/issearch/msdssrch.html]

hazard.com/msds/index.htmi

NIOSH Pocket Guide ‘

www.cde.gov/niosh/npg/npgdname.html

NIOSH Manual of Analytical Methods
www.cde.gov/niosh/nmam/nmammenu.htmli

NAERG
hazmat.dot.gov/gvdebook.html



SURFACE WATER/ GROUNDWATER / POTABLE WATER SAMPLES

| N
—20

No. of Surface Samples
No. of Groundwater Samples

No. of Well Samples
No. of Trip Blanks

_0
1 per sample cooler

Detection Limit

—lppb
No. of Duplicates & Equipment Blanks | per 10 proiect samples per parameter

ANALYSIS NO. OF NO. OF TOTAL NO. OF PRESERVATIVE | LABORATORY
SAMPLES CONTAINERS CONTAINERS S REQUIRED METHOD
INCLUDE DUPL. | PER SAMPLE
& BI.ANKS
Semivolatile 0 X2 80 0z. amber Ice
Organics
PCB/Pesticides 0 x2 80 oz. amber Ice
Volatile Organics 75 (GW) x2 150 40 ml. glass Ice, | ml (el SW-846-8260
120 (Soil) x2 240 4 oz. glass ice
I8 (Sediment) x2 36 4 oz. glass Ice
Dioxin 0 x2 80 oz. amber Ice
Metals 0 x| I liter HDPE Ice, S ml 1INO,
Cynnide 0 x| | liter HDPE Ice, 5 ml HINO,

TOTAL NUMBER OF CONTAINERS REQUIRED

80 oz. amber
40 ml. glass

| liter HDPE
4 oz, glass
Other:
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495 TECHNOLOGY CENTER WEST ¢ BUILDING ONE
MARLBOROUGH, MA 01752
TEL: 508-481-6200 « FAX: 508-481-7753

ACCUTEST QUOTE #:

| CLIENT INFORMATION | | FACILITY INFORMATION | ANALYTICAL INFORMATION | MATRIX CODES |
DW - DRINKING
WATER
NAME PROJECT NAME GW - GROUND
WATER
WW - WASTE
ADDRESS LOCATION WaTeR
SO- SOIL
oy, STATE P PROJECT NO. SL- SLUDGE
Ol- oiL
SEND REPORT TO: ua- ?}:5::)
PHONE # FAX # SOL - OTHER
ECY PRESERVATION soLio
ACCUTEST CELDID) ] COLLECTION — E 3§ -
IELD ID/ POINT OF COLLECT!
SAMPLE # POI 0 ON paTE | TME [PUER| 2 SElp § g g g LAB USE ONLY

i i DATA TURNAROUND INFORMATION i

DATA DELIVERABLE INFORMATION

I COMMENTS/REMARKS i

0 14 DAYS STANDARD APPROVED BY:
O 7 DAYS RUSH

0D 48 HOUR EMERGENCY
0O OTHER

14 DAY TURNAROUND HARDCOPY. EMERGENCY OR RUSH 1S FAX
DATA UNLESS PREVIOUSLY APPROVED

RELINQUISHED BY SAMPLER:

O STANDARD

[J COMMERCIAL "B"
O DISK DELIVERABLE
O STATE FORMS

O} OTHER (SPECIFY)

SAMPLE CUSTODY MUST BE DOCUMENTED BELOW EACH TIME SAMPLES CHANGE POSSESK)N INCLUDING COURIER DELIVERY _

DATE TIME: RECEIVED BY: RELINQUISHED BY: DATE TIME: RECEIVED BY:
1. 1. 2, 2.
RELINQUISHED BY: DATE TIME: RECEIVED BY: REUINQUISHED BY: DATE TIME: RECEIVED BY:
3. 3. 4, 4.
RELINQUISHED BY: DATE TIME: RECEIVED BY: SEAL # PRESERVE WHERE APPLICABLE ON ICE TEMPERATURE
5. 5. 0 0 c
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Sampling Form
Downer's Grove Groundwater Investigation

WO#: 12634-001-001-0195-00

Location: Date:
Samplers:
Comments (weather, temp, etc.):

Sample ID Time Description of area sampled Sample Appearance

ISampIe Location SketchI

Jan-02
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Sample Tracking Log



ACCUTEST LABRATORY
495 Technology Center West (Building one)
Marlborough, MA 01752
Phone (508) 481-6200
FAX (508) 481-7753

Downers Grove Groundwater Investigation

Date
Samples
Sent

Designation | Lab | Analysis Date
of samples Results
Due

Date
Results
Received

Other
Info.
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ACCUTEST LABORATORIES

ACCUTEST STANDARD OPERATING PROCEDURE

TITLE:

FN: MMS105-03
Pub Date: 01/06/98
Rev Date: 03/12/00

B9 HOT BURLICATE
du F »‘@ % ',f-: ﬂf"“’ 'A
pg ‘cha'gg QE 5"‘:, 3EY. F§SF Lab Manager: Doug Yargeay Dxy
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DETERMINATION OF VOLATILE ORGANICS USING GC/MS SYSTEM

REFERENCES: SW846 8260B

1.0 SCOPE & APPLICATION

1.1

1.2

1.3

1.4

The following method describes the analytical procedures which are utilized by Accutest to aquire
samiples for the analysis of volatile organic compounds.

This analytical method is designed for nearly all types of samples, regardiess of water content,
including groundwater, aqueous sludges, oily waste, sediments, and soils.

The purgeable organics can be quantitated by Gas Chromatograph/Mass Spectrometer (GC/MS)
following purge and trap utilizing the intemal standard technique.

The Reporting (RL) is based on the lowest calibration standard. RL'S may vary depending on matrix
difficulties and sample volumes or weight and percent moisture. Additionally, RL's will vary between

some compounds.

20 SUMMARY

s

2.1

22

2.3

24

2.5

26

This method is performed in accordance with EPA methodologies 8260B and 50308 (purge and trap),
from SW-846, 3rd edition.

An inert gas is bubbled through a § m! sample contained in a specifically designed purging chamber at
ambient temperature. The purgeables are efficiently transferred from the aqueous phase to the vapor
phase. The vapor is swept through a sorbent column where the purgeables are trapped. After purging
Is completed, the sorbent column is heated and back flushed with the inert gas to desorb the
purgeables onto a gas chromatographic (GC) column.

The vaolatile compounds are separated by the temperature programmed GC column and detected using
a mass spectrometer, which is used to provide both qualitative and quantitative information.

The peaks detected are qualitated by comparison to characteristic ions and retention times specific to
the known target list of compounds.

Once identified the compound is quantitated by internal standerd technique with an average response
factor generated from a calibration curve containing a minimum of five points. . Additional points may

be added to meet client requirements.

Additional unknown peaks with a response > 10 % of the closest internal standard may be processed
through a library search with comparison to 8 data base of approximately 70,000 spectra. An
estimated concentration is quantitated by assuming a response factor of 1,

T o ARG Tashnatam: Fanier W o Ruiliinn Noa o Marthoruoh MA 1757 o 1 508, 4R1. B200 « {ax: 508.481. 7753 » htp://www.accutest.com
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3.0 METHOD DETECTION LIMIT

3.1 The Method Detection Limit (MDL) represents the iowest reportabie concentration of an individual
analyte that meets the method qualitative identification critenia.
3.2 Metnod Detection lamits (MDLs) are experimentally determined using the procedures described in 40

CFR, Part 136, Appendix B. Actual reported MDLs mcorporate the sample volume analyzed and
sampie cilubons if needed. which may cause MDL veriations from sampie to sampie. :

3.3 In general, MDLs are determined through the analysis of at least 7 replicate blank spikes (using the
same procecures for sampie analysis). The MDL is calculated by multiplying the standard deviation of
the repicate concentrations by the appropnate Student's t value (3.143 for 7 replicates). MDLs are
determined initialty (prior to analysis) and on an ennual basis. Refer to the most recent study for cumrent

MDLs.

4.0 DEFINITIONS

4.1 ALIQUOT - a measured portion of a sample, or solution, tzken for sample preparation and/or
analysis.

42 BATCH - a group of samples prepared at the same time in the same location using the same
methoc.

4.3 CALIBRATION - the establishment of an analyticsl curve based on the sbsorbance, emission
imensity, or other measured cheracteristic of known standards. The calibration standards must be
prepared using the same type of acid or concentration of acids as used in the sample preparation.

4.4 CALIBRATION STANDARDS - 8 series of known solutions used by the analyst for calibration of the
nstrument (i.e., preparation of the analytical curve).

45 CONTINUING CALIBRATION - analytical standard run every 12 hours to verify the initial
celibration of the analytical system.

4.6 DRY WEIGHT - the weight of 8 sample based on percent solids. The weight after drying in an
oven.

4.7 CONTAMINATION - 2 component of a sampie or an extract that is not representative of the
environmental source of the sample. Contamination may stem from other samples, sampling
equipment, while in transit, from laborstory reagents, laboratory environment, or analytical
nstruments.

48 FIELD SAMPLE - a portion of meteriai to be analyzed that is contained in single or multiple
conteners and identified by & unique sample number.

4.9 FI1ELD BLANK - this is any sample that is submitied from the field and is identifiod as a blank. This
includes trip blanks, rinsates, equipment blanks, elc.

4.10 HOLDING TIME - the elapsed time expressed in days from the date of sampling until the date of its
analysis.

Merrrchassns o 8K Terhrriva Comer Woxt o fraimne: (re © MaBOOUE. MA D1752 = 12 SOB 481-6200 » bx 536 431. 7753 » Moo /fwww test com
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4.11 INTERFERENTS — substances which affect_t_begn.alysis for the analyte of interest.

4.12 GAS CHROMATOGRAPH (GC) - the instrument used to separate analytes on a stationary phase
within a chromatographic column. The analytes are volatized directly from the sample (VOA water
and low-soil) volatized from the sample extract (VOA medium soil), or injected as extracts (SVOA
and PEST). In VOA and SVOA analysis, the compounds are detected by a Mass Spectrometer
(MS). In PEST analysis, the compounds are detected by an Electron Capture (EC) detector. In the
screening procedure (ali fractions), the Flame lonization Detector (FID) is used as the detector.

4.13 INITIAL CALIBRATION - analysis of analytical standards for a series of different specified
concentrations; used to define the linearity and dynamic range of the response of the mass
spectrometer or electron capture detector to the target compounds.

414 INTEGRATION TIME RANGE - the retention time at the beginning of the area of integration to the
retention time at the end of the area of integration.

4.15 INSUFFICIENT QUANTITY - when there is not encugh volume (water sample) or weight
(soi/sediment) to perform any of the required operations: semple analysis or extraction, percent

moisture, MS/MSD, etc.

4.16 MATRIX - the predominant material of which the sample to be analyzed Is composed. For the
purpose of this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous with

phase (liquid or solid).

4,17 MATRIX EFFECT - in general, the effect of a particular matrix (water or soil/sediment) on the
constituents with which it contacts. This is particularly pronounced for clay particles which may
adsorb chemicals and catalyze reactions. Matrix effects may prevent extraction of target analytes,
and may affect surrogate recoveries. in addition, non-target analytes may be extracted from the
matrix causing interferences.

4.18 MATRIX SPIKE - aliquot of a matrix (water or soil) fortified (spiked) with known quantities of specific
compounds and subjected to the entire analytical procedure in order to indicate the appropriateness
of the method for the matrix by measuring recovery,

4.19 MATRIX SPIKE DUPLICATE - a second aliquot of the same matrix as the matrix spike (above) that
is spiked in order to determine the precision of the method.

4,20 METHOD BLANK - an analytical control consisting of all reagents, internal standards, and surrogate
standards (or SMCs for VOA), that is carried throughout the entire analytical procedure. The
method blank is used to define the level of laboratory, background, and reagent contamination.

421 PERCENT DIFFERENCE (%D) - As used in this SOW and eisewhere to compare two vaiues, the
percent difference indicates both the direction and the magnitude of the comparison, i.e., the
percent difference may be either negative, positive, or zero. (In contrast, see relative percent
difference.)

4.22 PERCENT MOISTURE - an approximation of the amount of water in a soil/sediment sample made
by drying an aliquot of the sample at 105 °C. The percent moisture determined in this manner also
includes contributions from all compounds that may volatilize at or below 105 °C, including water.
zercent moisture may be determined from decanted samples and from samples that are not

ecanted.
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423 PURGE AND TRAP (DEVICE) - analytical technique (device) used 1o isolate voistile (purgeable)
organics by stripping the compouncs from water or scil by a stream of mert gas. rapping the
compounds on an aasocbent such as a porous polymer trap, and thermally desorbing the trapped
compounds onto the gas chrematographic column.

4.24 PURGEABLES - volatiie compounds.

4.25 REAGENT WATER - water in which an interferant is not observed at or above the minimum
quanttation limit of the parameters of interest. Accutest uses deionized water (munic:pal water

which passes through Accutest's DI treatment system).

4268 RELATIVE PERCENT DIFFERENCE (RPD) - As used in this SOP to compare two values, the
reiative percent difference is based on the mean of the two values, and is reported as an absaolute
value, i.e., always expressed s a positive number or zero. In contrast, see percent difference.

427 RELATIVE RESPONSE FACTOR (RRF) - a measure of the relative mass spectral response of an
analyte compared o its internal standard. Retative Response Factors are determined by analysis of
standards and are usec in the caiculation of concentrations of analytes in samples. RRF is

cetermined by the following equation:

RRF:.‘-‘"—-I_Q!
As G

Where,

A = area of the characteristic on measured
C = concentration, or amount (mass)

ts = intemal standard

x = analyte of interest

428 RELATIVE RETENTION TIME (RRT) - the ratio of the retention time of a compound to that of a
standard (such as an internal standard).

RRT = RLe

Where,

RT. = Retention time for the vciatile target or surrogate compound in continuing calibration.
RT,= Retention time for the intemal standard in calibration standard or in a sample.

429 RESPQNSE -or Instrumental Response. 8 measurement of the output of the GC detector (MS, EC,
or FID) in which the intensny of the signal is proportionale to the amount (or concentration)
cdetected. Measured by peak area or pesk height.

4.30 SOIL - ysed herein synonymously with soilsediment and sediment.

Trbeeens o S Nartacivm Coter Wl o Gt Nns o MEPTarh MA (17 o ot 503 4216200 » b S08.42) 7753 » Mitc JAwwra 2000ACS! COM
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431 SURROGATES (Surrogate Standard) — for volatiles, semivolatiles and pesticides/Aroclors,
compounds added to every blank, sample, matrix spike, matrix spike duplicate, and standard; used
to evaluate analytical efficiency by measuring recovery. Surrogates are brominated, fluorinated, or
isotopically labeled compounds not expected to be detected in environmental media.

4.32 TWELVE-HOUR TIME PERIOD - The twelve (12) hour time period for GC/MS system instrument
performance check, standards calibration (initial or continuing calibration), end method blank
analysis begins et the mom:ent of injection of the DFTPP or BFB analysis that the laboratory submits
as documentation of instrument performance. The time period ends after 12 hours have elapsed
according to the system clock. For pesticide/Aroclor analyses performed by GC/EC, the twelve
hour time period in the analytical sequence begins at the moment of injection of the instrument
btank that precedes sample analyses, and ends after twelve hours have elapsed according to the

system clock.

. Wi BN DN B T B G

4.33 VOLATILE COMPOUNDS - compounds amenable to analysis by the purge and trap technique.
Used synonymously with purgeabie compounds.

4.34 RETENTION TIME (RT) - the time a target analyte is retained on a GC column before elution. The
identification of a target analyte is dependent on a target compound's retention time falling within
the specified retention time window established for that compound. Retention time is dependent on
the nature of the column's stationary phase, column diameter, temperature, flow rate, and other

parameters.

4,35 DEIONOZED WATER (D! water) - water that has passed through Accutest’s deionization system.
Used as reagent water (water that an interferant is not observed at or above the minimum

quantitation {imit of the parameters of interest).

4.36 SPIKE BLANK OR LABORATORY CONTROL SAMPLE (LCS) — A blank spiked with a known
concentration of analyte (from a second source from the calibration standard) or an external quality
control standard with @ known concentration of analyte used to determine accuracy of the method.

5.0 HEALTH & SAFETY

5.1 All safety practices must be followed as outlined in the Accutest Laboratories Chemical Hygiene
Plan. Safety glasses, gloves, and lab coats must be worn. All samples, solutions, and extracts
must be treated as unknown and potentially hazardous.

6.0 COLLECTION, PRESERVATION, AND HOLDING TIMES

I3 B3 R 1 R A 1 K1

6.1 Collection and Preservation

6.1.1 Soil/Sediment. Refer to SOP MSM207 (Collection and Preservation of Solid Samples for
Volatile Organics Analysis by SW846 5035 Methodology).

-

6.1.2 Aqueous: Samples are collected in certified pre-cleaned 40 fﬁl VOA vials equipped with a
teflon-lined silicone septum cap. Samples must be preserved with 1: 1 HCL to a pH of <

2.

i

Note: The pH of aqueous volatile samples must be checked AFTER analysis. If sample
is not properly preserved, this information must be communicated to the client.

-

-- . SR Trabostem Resins thiaes o Duildian Ana o bhurihnrmunh M8 N1762 o 1al: GNR, AR1.AXNN ¢ far SOR.4R1- 7753 + hio./Awww acculest.com



FrROM

ACCUTEST LABS PHONE NO. :© S@E 4B: 7ZC Jan. 2% Zekz @5:SvPM =T

ACCUTEST LABORATORIES
DARD OPERATING PROCEDURE

EACCUTEST. 35‘ HOT QQPQCATE FN: MMS105-03

Pub Date: 01/06/98

PRQPE?W @; QCCEE'FES? | Rev Date: 03/12/00

Page 6 of 30

6.1.3 Volatile samples must be protected from light and stored segregated from samples for
other analyses gt a temperature of 4°C ¢ 2°C from the time of receipt tc analysis.

62 Holding Time: Samples must be analyzed within 14 days of sampling.
70 APPARATUS & MATERIALS
7.1 SYRINGE
7.1.1 10, 25, 50, 100, 500 and 5000 ul graduated syringes, manually heid (Hamaton or equiv.).
7.12 5 miglass gas tight syringes with Lueriok end, if applicabie to the purging device.

72 BALANCE
72.1 Analytical balance capable of weighing 0.0001 gram.
722 Top-oading balance capable of weighing 0.1 g.

7.3 PURGE AND TRAP DEVICES

7.3.1  Tekmar LSC2000, ALS2016 and O.1. Analytical 4552, 4560, and 4551-a are used for purging,
732 The sample purge vessel must be designed to accept S mi samples with a water column at
least 3 am deep.

733 The trep must be st least 25 om long and have an inside diameter of at least 0.105 inch. The
trap must be packed 1o contain the following absorbents (3-ring):
7.3.3.1 2.6-Diphenylene cxide polymer.
7.3.32 Silica gel. )
7.33.3 Charcoal packing.
7334 Or equivaient

734 The rap should be conditioned according to manufacturer speciications by back flushing with
a Helium gas fiow of at least 20 mi/min prior to use.

735 The desorber shouid be capable of rapidly hesting the trap to 180 C fordesorption.
736 Ol 4552 is equipped with sample heater for analyzing low-ieve! sois.
74 GAS CHROMATOGRAPHMASS SPECTROMETER SYSTEM

741 Gas Chromatograph.

7.4.1.1 An alytcal system compiete with a temperature programmable gas chromatograph and
all required accessories including syringes, analytical columns, and gases.

742 Column.

- . . ww.ﬂ-—u.&ﬂn—uh-mﬁmMNOﬁnm-m‘k”‘s"m'wM‘mm
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7.4.2.1 For 5890: 75 m x 0.53 mm 1.D., 3 um fim DB-624; J&W Scientific. Or equivalent.
For 6880: 60 m x 0.25 mm L.D., 1.4 um film DB-VRX; J&W Scientific. Or equivalent.

1 By E g B

743 Mass Spectrometer.

7.4.3.1 Capable of scanning from 35-260 amu every second or less utilizing 8 70 volt (nominal)
electron energy in the electron impact ionization mode.

7.4.3.2 Capable of producing 8 mass spectrum which meets all the criteria in Table 2 when
injecting 50 ng of Bromofiuorobenzene(BFB).

7.5 DATASYSTEM
A computer system is interfaced fo the mass spectrometer which allows the continuous

S m& i _wb _ni g

7.5.1
acquisition and storage on machine readable media (disc) of all mass spectra obtained
throughout the duration of the chromatographic program.

7.52 The computer utilizes software which allows searching any GC/MS data file for target analytes

which display specific fragmentation patterns.

7.5.3 The Enviroquant data system is capable of quantitation using multipoint calibration and
multipoint intemal standards.

i

7.5.4 The recent version of the EPA/NIH mass spectral library (70,000 compounds) is being used
for non target peak tentative identification..

7.56.5 Data can be archived to magnetic tape for long termn storage.

8.0 STANDARDS & REAGENTS

Note: All applicable standard/reagent preparation information, including vendor, lot
number, date of preparation, date of expiration, calculations, and initials must be entered in
the appropriate standard/reagent preparation fogbook, Vendors typically used by Accutest
include Fisher Scientific, VWR, Accustandard, Supelco, Chemservices, Uitra, and ERA.

Additional vendors may be utilized as necessary,

8.1 Solvent
8.1.1 Methanol: Purge and trap B&J Brénd quality or equivalent. Store apart from other solvents.

8.2 Reagentwater

8.2.1 Reagent water is defined as water in which an interferant is not observed at the method
detection limit of the parameters of interest.

8.2.1.1 Reagent water is generated by either passing tap water through & bed of approximately
one pound of activated carbon or by using the water purification system at Accutest
which is a series of deionizers and carbon cartridges.

8.3 Stock standard solutions

N . .
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831 Commercially prepared standards used:
Accustandard M-502-AR-10X; 2.0 mg/mi in methanol
Accustandard M-5028-10X; 2.0 mg/mi in methanol
Accustandard M8260-Add-10X; 2.0 mg/mi in methanol

Accustancard Acrolein/Acrylonitrile (10000 ug/mi) .
Accustandard S-5054 custom mix; 2.0 mg/ml in methanol
Accustandand S-8232 Customn Oxygenale Standard, 2.0 Mg/ml in methanol -
Or equivalent stendards.

832 Stock standard solutions (excep! gases) must be replaced afier 6 months or according to
manutacturers exprabon date f comperison with quality control check samples indicates a

problerm.
8.32.1 The purgeable gases standard shouid be replaced weekly or sooner if comparnson to -
quality oonlrr indicates a problem. ‘e L
g-3.2.1. Stock 3t solations shoutd be stored) avordiny to cammFucturers speci e

8.4 Inlemnai Stendard and Surmogate Solution. Opsasrd ampules shewld 5, shfrd ot =10°C oxce -
Ahlc-\/ﬂg borts lf (‘oh‘!‘ﬂ' n V‘\‘"") ooy 1a/g/et

84.1 Four intemna! stancards (see Table 3) are used that exhibit simsar analytical behavior to the

compounds of interest

L ]

ntemal Std. Ultra, Intemal Standard Mixture # STM-341N ; 2.0 mgimd in methanol or
equivaient.

Surrogate: Uttra, Surrogate Standard Mioxture # STM-330N; 2.0 mg/ml in methanol or
equivalent

85 Working standards -

851 A 50 ug/mi working standard is utiized as the calibration, blank spike, and matrix spike
sohstion for the Instruments using the Tekmar LSC-11 and 2016 . A 200 ug/mi working standard

is used for the O.1. 4552 and 4551a autosamplers. A 1:10 dilution of these standards are also v
prepared to use n the 3 jowest calibration levels.
8.5.1.1 The blank spke and matrix spike solutions are prepared independently from the

calibration standards using a different vendor or lot number.

852 See Table 10 for preparation of working standard.

853 Bromofiuorobenzene (BFB)
8.53.1 The BFB is prepared at 25 ug/ml by measuring 25 ul of Ultra 4-Bromofiuorobenzene
Solution, (#STS-110N, 2000 ug/mi in methandl) into 1975 uls of methanol. -

35 \J"k;ﬁj standerd selibons shoald b shred  af -10°C ted
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9.0 INTERFERENCES

9.1

8.2

9.3

94

The data from all blanks, samples, and spikes must be evaluated for interferences.

Impurities in the purge gas, organic compounds out-gassing from the plumbing ahead of the trap, and
solvent vapors in the laboratoery account for the majority of contamination problems. The analytical
systemn must be demonstrated to be free from contamination under the conditions of the analysis by
running laboratory reagent blanks. The use of non-TFE tubing, non-TFE thread sealants, or flow
controliers with rubber components in the purging device should be avoided.

Samples can be contaminated by diffusion of volatile organics (particularty methylene chioride and
fluorocarbons) through the septum seal into the sample during shipment and storage. A field blank
prepared from reagent water and carmied through the sampling and handling protocol can serve as a

check on such contamination.

Contamination by carry-over can occur whenever high level and iow level samples are sequentially
analyzed. Whenever an unusually concentrated sample is encountered, it should be followed by an
analysis of reagent water to check for cross contamination.

10.0 PROCEDURE
10.1 CALIBRATION (See Section 10.6.4 before proceeding)

@ M T onabyzer for

10.1.1 The calibration range covered by the standards is 1, 2, 5, 50, 100, 200, 400 ugh. The
Analyte Reporting Limit can not be lower than the lowest calibration level utilized.

10.1.2 The linear range covered by this calibration is 110 % of highest concentration standard (up to
440 ug/L}).

10.1.3 Add 5 ul of internal standard and surrogate solution (see section 8.4) to each standard with a
10 ul syringe. This results in a concentration of 50 ug/L for each intemal and surrogate
standard. For the O.1. 4552 and 4551-a autosamplers intemal and surrogate standards are
added from a reservoir containing both at a concentration of 250 ug/mi. 1 ul is added to the

standard, sample or biank prior to analyses.

10.1.4 Each analyte is quantitatively determined by internal standard technique using the closest
eluting internal standard and the corresponding area of the major ion. See Table 7.

10.1.5 The Response Factor (RF) is defined in section 10.4.1.

10.1.6 Initial calibration

The following criteria must be met for the initial calibration to be valid.

10.1.6.1 The percent relative standard deviation (% RSD) (see section 10.4.2) of calibration
check compound (CCC) (see Table 5) must be less than 30 %. The % RSD should be -
less than 15% for the rest of the compounds for quantitation versus an average
response factor 1o take place. For compounds with % RSD > 15, linear regression or
quadratic curve may be used provided the linear coefficient is greater than or equal to
0.990 . A minimum of five calibration levels must be used for a Linear regression and a
minimum of six levels must be used for a Quadratic curve,

Hoon & ese - Rl T Specific Army Corps ,QAPp fo add;foncl gutdeasce For Heo
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- e e s b NI AITIPA - sel FAR AN CANA 4 b ENO ADY TTED o BRI Asnins seme ADEY PO

A"Hr Co-r; Stngpbs rust hae o Noww stodod A loroe



FROM : RCCJTEST LAES PHONE ND. @ SBB 481 7753 Jam. 32 23z BS:iIIAM Pl

(a4 | ACCUTEST LABORATORIES
ACCUTEST. STANDARD OPERATING PROCEDURE
FN- MMS105-03

DO NOT DUBLICATE e
PRGP&RW GF ﬁ@ Egﬁ' Pace 10 of 30

10.1.6.2 The minimum average response factor (RF) of the system performance check
compound (SPCC) (see Tabie §) is 0.300 (>0.10 for Bromoform and 0.10 for

chioromethane and 1,1-Dichloroethane).
10.1 6.3 Evalustion of retention imes. The relative retention time of each target analyte in each
calibration standard should agree within 0.06 relative retention ttme units.
10.°.7 Continuing cahbration (CBCHK)

10.1.7.1 A continuing calibration check standard at mid-level concentration (100 ug/mi) must be
acquired every 12 hrs. »

10.1.7.2The RF's genera:ed for each parameler must be compared to the average RF in the
Initial calibraton for each anslyte to determine the percent difference (% D) (see
section 10.4.3).

10.1.7.3The miumum RF of check standard for SPCC compound is 0.300 >0.10 for
Bremoform, 0.10 for chloromethane and 1,1-Dichlorometnane

10.1.7.4 The % D for CCC must be less thsn 20.

10.1.7.5¥ both of the above specified criteria are met, the continuing calibration is considered
vald.

10.1.7 61f either of the criteria fad, comective action must be performed. Standard data is
evaluated to determine if an analytical system problem exists. If there is problem which
does not require making major changes to the system, then those changes are made
and the continuing calibration is re-analyzed. f a major problem exists or major
changes need to be performed, then the Supervisor s notified for further mstruction.

10.1.7.7{f any of the mtemnat standarc areas change by a factor of two (- 50% to + 100%) from
the last mid-point initial calibration standard, the analytical system must be inspected
for matfunctions and comrections will be made, as appropriate.

10.1.7.81f the retention time for the Internal Standards change by more than 30 seconds from
the most recent mud-point initial calibration standard, the system must be inspected for
malfunctions. When corrections are made the sample must be reanalyzed.

102 ANALYSIS
1C2.1 instrument conditions

10.2.1.1 Recommended nstrument conditions are listed in Table 1 Modifications are aliowed as
long as critecia of calibration are met.

1022 Purge and Trap Conditions.
10.2.2.1 Recommended instrument conditions are listed in Tabie 1.

102.3 Daidy GC/MS performance check.
AU;.J..; PR B URY P4 P (1Y S s‘\'M’-’J-’ are ffc,t.nl va voluariric ‘r\q;h . 3
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10.1.6.2 The minimum average response factor (RF) of the system performance check
compound (SPCC) (see Table 5) is 0.300 (>0.10 for Bromoform and 0.10 for

chloromethane and 1,1-Dichloroethane).

10.1.6.3 Evaluation of retention times. The relative retention time of each target analyte in each
calibration standard should agree within 0.06 relative retention time units.

10.1.7 Continuing calbration (CBCHK)

10.1.7.1 A continuing calibration check standard at mid-level concentration (100 ug/ml) must be
acquired every 12 hrs. *

10.1.7.2The RF's generated for each parameter must be compared to the average RF in the
Initial calibration for each analyte to determine the percent difference (% D) (see
section 10.4.3).

10.1.7.3The minimum RF of check standard for SPCC compound is 0.300 >0.10 for
Bromoform, 0.10 for chloromethane and 1,1-Dichloromethane

10.1.7.4The % D for CCC must be less than 20.

10.1.7.51f both of the above specified criteria are met, the continuing calibration Is considered
valid.

10.1.7.61f either of the criteria fail, comective action must be performed. Standard data is
evaluated to determine if an analytical system problem exists. If there is problem which
does not require making major changes to the system, then those changes are made
and the continuing calibration is re-analyzed. If a major problem exists or maijor
changes need to be performed, then the Supervisor is notified for further instruction.

10.1.7.7If any of the internal standard areas change by a factor of two (- 50% to + 100%) from
the last mid-point initial calibration standard, the analytical system must be inspected

for malfunctions and corrections will be made, as appropriate.

10.1.7.8If the retention time for the Intemal Standards change by more than 30 seconds from
the most recent mid-point initial calibration standard, the system must be inspected for
malfunctions, When corrections are made the sample must be reanalyzed,

10.2 ANALYSIS

10.2.1 Instrument conditions.

10.2.1.1Recommended instrument conditions are fisted in Table 1 Modifications are allowed as
long as criteria of calibration are met.

10.2.2 Purge and Trap Conditions.

10.2.3 Daily GC/MS performance check.
*A“ contaning ok latkel calidendeas stwnldards are pn,w'n

10.2.2.1 Recommended instrument conditions are listed in Table 1.
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102.3.1 Every 12 hours, inject 2 ul (50 ng) of BFB solution directly on column.

102.3.2The GCMS system must be checked to verify acceptadble performance criteria are
achieved (see Tabie 2) 1

10.2.3.3This performance test must be passed before any samples, blanks or standards are
anslyzed.

10.2.3.4If all the criterip gre not achieved, the analyst must retune the mass spectrometer and
repeat the test untdl alf criteria are met.

10.2.3.5 The injection time of the acceptable tune analysis, is considered the start of the 12 hour
dock.

1024 Daiy calibration check -
102.4.1See section 10.1.7

102.5 Method blank (reagent water)
10.2.5.1 An acceptabie method blank must be analyzed for every 12 hour time period.

102.5.2Load 5 mi D.l. water with the 5 mi Lueriok syringe and add § ul of 50 ug/ml of intemal

standard and surrogate mixture to the syringe as a method blank. For O.1. 4551 and
4552 autosampiers, fili a clean 40 mi voa vial with delonized water. Replace tefion lned

cap being sure not to leave any air bubbles in vial. Anatyze as per 10.2. -

102.5.3No compound can be present above the RL (Reporting Limits). The exception to this is
Methylene Chioride, 2-Butanone, and Acetone which must be less than 5 x the RL. See

Tabile 8 for RLs.
& 'TYS el
10.2.5.4 Surtogates must mee! Fabledtritena or n-house acceptance limits.

102.55H the method blank does nol meet intermal standard, surrogate recovery or
mnWmaﬁmaleﬁa.ﬁnmﬁwdbmnkmstbe?-aune}angfﬂdwtedbef«e 1
IS can n I£ Corpaval s ore d'eXe va e metn
e s Qb B R e TR KOs
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1026 Sampie analysis
102.6.1 Rinse 5 ml syringes at least three times with organic-free water (reagent water).

10.2.6 2 Estabitsh diution of sampie in order to fall within calibration range (Refer to the Diution
SOP for guidelines in determining need for ditutions and preparation of ditutions).

1026821 from acquired sampile data.
102622 from history program.
102.6.2.3 sampie characteristics (appeerance, sheen, eic.)

10.2.6.3 Water sample

- - . e Al L SAiame a aas mm.u,m.m,m.mwmm-mm—mm
L}
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\ l_r‘
pourg sample i gﬁﬁéﬁ@rﬁ just overfiowing.

replace the synnge plunger and adjust the sample volume to 5 ml.

10 2 6 3 2

10.2.6.3.3 care must be taken to prevent air into the syringe.

10.2.6.34 For O.. 4552 and 4551a autosamplers, place entire 40 ml vial into

sppropriate position on autosampler.
10 2.6.3.5 Record pH usmg 0-14 pH paper and record in logbook. (_Far O\ a.Ts ’""G
f“" d---—"-k Fo M:; s -l ‘—"—Q . (F.. T"::“ au’f'h;--d’(".n
10.2.6.4 SSdivent/sel sample. T AN [ e AR W -
w-lev il m Requi eparate initial and tinyin ibratiol -

10.2.6.4.1

10.2.6.4.2

10.2.6.4.3

Low level soils are collected in the field preserved in sodium bisulfate. If
sample is not preserved — the analyst adds 5 mis of D! water to 5§ g of
sample (and a stir bar) in a 40 ml voa vial. Soil samples are generally
purged on O.1. 4552 instrumentation. Surrogates and IS are loaded onto the
instrument (in vials) and automatically injected into the sample. The
samples are heated, stirred, and purged onto the trap.

Alternately, accurately weigh approximately 5 g (or less) sample into clean

40 ml voa vial.
Add 5 ml reagent water and 1 stir bar to voa vial.

10.2.6.4.4 Place vial into O.1, 4552 autosampler,

., | “
Medi!lm'|PVE| SQ‘I] mgthod (RQ&V"'” 5"”.&, nn'hk‘ ﬁ-!(“'hmva oh th 5)-"1

P

whale i

The sample shouid be extracted in methanol if sample contains analytes above
working calibration range or exhibits severe matrix interference.

10.264.5 weigh 10 g sample into VOA vial containing 10 ml methanol and
seal with Teflon lined septum.

10.2.6.4.6 Add 12.5 uls Ultra Surrogate Standard Mixture ( 2000 ug/ml ).

1026.4.7 mix by hand shaking vigorously for 1 minute.

10.26.4.8 let settle.

102649 aliquot proper amount of extract by using gas tight microsyringe.

10.2.6.4.10 add aliquoted sample (extract) to a syringe containing 5 ml

reagent water.

10.2.6.5For medium-level soll analyses, add 5 ul of 50 ug/mi internal standard (1.S.) to

syringe containing sample. The concentration of each 1.S, should be §0
ug/l without any’ dilution factors.

10.2.6.6 Attach the syringe to the valve on the TEKMAR ALS and inject into purge vial.

10.2.6.7For analysis of low-level soils soils, heat the sample vial to 40°C while purging
and stiring the sample for 11 minutes with Helium. Water samples are not
heated. Sample dry purge time is 2 minutes for both matrices.

10.2.6.8Desorb the sample for 4 minutes by rapidly heating the trap to 180°C while
backflushing with Helium.
% Low Vevel inthal ad (ln“HM.«\J calibachon shadanls ace P"{wx ‘A

s0d um 573~(":\4¢ solution.
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remove any residual purgeable compounds.

10.2.6.10 If the quantitation value for any analyte exceeds the working range of the
GCMS system, dilute the sampie and re-analyze.

103 DATA INTERPRETATION
10.3.1 Qualtative identification.

10.3.1.1 The targeted compounds shall be identffied by snalyst with competent knowiedge
in the interpretation of mass spectra by comparison of the sampie mass spectrum
to the mass spectrum of a standard of the suspected compound. The criteria
required for a positive identification are:

10.3.1.2 The sample component must eluts at the same refztive retention time (RRT) as
the dady standard. Criteria is the RRT of sample component must be within &
0.06 RRT units of the standard.

10.3.1.3AK ions present in the standard mass spectra a! a reiative intensity greater than
10% (major abundant ion in the spectrum equals 100%) must be present in the
sampie spectrum.

10.3.1.4The relative intensities of these ion must agree within + 30% between the daily
standard end sample spectra. (Exampie. For an ion with an abundance of 50% in
the standard spectrs, the corresponding sample abundance must be between 20
and 80%).

10.32 Quantitative analysis.

10.3.2.1 When a target compound has been identified, concentration (see section 10.4) will
be based on the integrated area of the quantitation ion, normally the base peak
{see Table 7).

10.3.221f the sample produces an interference for the primary ion. use & secondary ion to
quantitate (see Table 7). This Is characterized by 8n excessive background signal
of the same jon which distorts the peak shape beyond a definitive integration.
Also an nterference could severely inhibit the response of the intemal standard
ion. This secondary ion must also be used to generate new calbration response
factors.

10.3.3 Lbrary search for tentatively identified compounds.

10.3.3.11f a brary search is requested, the analyst should perform a forward ibrary search
of NBS mass spectral fibrary to tentatively identify 15 non-reported compounds.

10.3.3 2 Gudelnes for making tentative identification are:
10.3.32.1 These compounds should have a response greater than 10% of the

nearest intemal standard. The response is obtained from the
ntegration for peak area of the Total lon Chromatogram (TIC).

el ae o 0K Tartmnbom, Manrer Wott o fbolian N o Lisrovarevs WS N1TRD o it SR ERT1. M o by AR GR1 778 o Moy /omean 2rvaded Frns
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10.3.3.22 The search is to include a spectral printout of the 3 best library
matches for a particular substance. The results are to be interpreted

by analyst.

10.3.3.2.3 Molecular ions present in the reference spectrum shouid be present
in the sample spectrum.

10.3.3.2.4 Relative intensities of major ions in the reference spectrum (ions >
10% of the most abundant ion) should be present in the sample

spectrum.

10.3.3.2.5 The relative intensities the major ions should agree within * 20%.

10.3.3.26 lons present in the sample spectrum but not in the reference
spectrum should be reviewed for possible background contamination
or presence of coeluting compounds.

10.3.3.2.7 lons present in the reference spectrum but not in the sample
spectrum should be reviewed for possible background subtraction
from the sample spectrum because of background contamination or

coeluting peaks.

10.3.3.2.8 Quantitation of the tentatively identified compounds is obtained from
the total ion chromatogram based on a response factor of 1 and is to
be tabulated on the library search summary data sheet.

10.3.3.2.9 Quantitation will be performed by using the nearest internal standard.
10.3.3.2.10 Report result as estimated,

10.4 CALCULATION
10.4.1 Response Factor (RF)

_ AsxCis
Aisx Cs
where: As = Area of the characteristic ion for the compound being measured.
Ais = Area of the characteristic ion for the specific internal standard.

Cs = Concentration of the compound being measured (ug/).
Cis = Concentration of the specific internal standard (ug/).

1042 Percent Relative Standard Deviation (% RSD)

SD
%RSD = x 100
ay
where: SD = Standard Deviation
RFav = Average response factor from initial calibration.

T Tertoeteos Remicstiians o Duitainn Men o MadnArAnah BAB MTRD o tal- SR ART.FONN « gy KNR.4R1. 7783 © Rt /Awww.acrdast.com



FROM @ RCCUTEST LABS PHONE NO. @ SOB 481 7753

™Y ACCUTEST LABORATORIES

B 10T BYUPLICATE
PROPERTY. 67 ACKUTEST

|RFav - RFc|
—_—x1
RFav

%D = 00

where: RFc = RF from continuing calibration (CBCHK)

10.4.4 Concentration (Conc.)

Exx veatec,
Conc. (ug/1) = Af:x?;:‘;ﬁ
For sol/sediment (on a ary weight basis):
Conc. (ug/ kg) = Ab:;;fyixnszﬁl
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Where: Ac = Area of characteristic ion for compound being measured.

Vp = 5mi ( Total Purge Voiume )

Vi = |nitial volume of water purged (mi).

Ws = Weight of sampie extracted (g).

M = (100 - % moisture in sample)/ 100 or % solids / 100

10.4.5 Percent Recovery (% R)

Concentration Found

%R = 100
Concentration Spiked *
10.4.8 Retative Percent Diference (RPD)
RPD = —|MSC - MSDC] x 100

(é) (MSC + MSDC)

Where: MSC = Mabrix Spike Concentration
MSDC = Matrix Spike Dupiicate Concentration

Mo berastre © 85 Tetwninre Cosmer West * Buldr One = Myerouoh MA C1752 « ket S08 €81 6200 « tax 5%6- 481 7755 = M /fwwe x40t COM
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11.0 QUALITY ASSURANCE
11.1 QC Requirements Summary

BFB Every 12 hrs.

Calibration Check std.  Every 12 hrs,

Method blank Every 12 hrs. and/or every batch
Matrix Spike one per 20 samples.

Matrix Spike Duplicate one per 20 samples.

Biank Spike one per batch.

Surrogate every sample and standard.
internal Standard every sample and standard.

" The maximum number of samples per analytical batch is twenty.
11.2 Daily GC/MS performance check - refer to section 10.2.3
11.3 Daily calibration check - refer to section 10.1.7
11.4 Method blank (reagent water) - refer to section 10.2.5

11.5 Mairix Spike(MS)Matrix Spike Duplicate(MSD).

11.5.1 One sample is selected at random from each analytical batch of similer matrix types and
spiked in duplicate with select compounds to check precision and reproducibility.

11.5.2 Matrix spikes are prepared by spiking an ectual sample at @ concentration of 50 ug/ or 50
ug/kg based on § g dry weight. This is analyzed as outlined in 10.2.

11.5.3 Percent recoveries (% R) (see section 10.4.5) are compared to the-acceptance-eritadadistetu,

m—iebles-c: agamst in-house control limits. LIPS

D WS

11.6.4 A relative percent deviation (RPD) (see section 10.4.6) is calculated and compared to RPD
levels presented in Table 6, or against in-house limits (when established).

11.5.5 If matrix spikes do not meet criteria and the QC check sample (blank spike) passed
acceptance criteria (see Table 9 or in-house limits), a matrix interference is to be essumed
and the data is reportable and must be footnoted.

11.6 Blank Spike.
11.6.1 Reagent water is used for the Blank Spike.

11.6.2 Blank Spikes are prepared by adding Suls of blank Spike solution (prepared independently
and from a second source as the calibration standards) to Smis reagent water. For O.1. 4552
and 4551a , 10 uls are added to 40 mis. reagent water. See Table 10 for standard

preparation.
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L
11.6.3 Percent recoveries are compared to criteria listed in table 6 or against in-house acceptance l
Emnits (when establfished).
11.6.4 Biank spike vakues are used to verfy results when Matrx spike/matrix spike duplicate resuits .
ind i due to sa matri .
) b-Sng’?;mt?o‘“mm:wrgswwn:p\‘emm:-s.k L\\sln.o-.’- S.-—’L res-«l?‘j |
‘T ass - deX artat e re3v Ty mean b reperrel. T wleit 207G
11.7 SUTOGA®R rec gueriar Cone ‘=ias a3 \aw | [P ;e.vé_) (oL Liew V-k) PIVINEN e
L) B "‘-\Yl-‘). @ \i-S. .-, .
11.7.1 Al blanks, sampies, and standards contain surrogate compounds which are used to monitor |

method performance.
»ar uls.‘

11.72 [f the recovery of any surrogate compound does not meet the control mits specifiedsaFable - J
4—or n-house acceptance limits (when established) the calculation must be checked.

o loads

11.7.3 The sample must be reanalyzed if the recovery of any one surrogate is out of controf limit. n.]
11.7.4 Above condtions (section 11.7.3) ere no! required for samples having severe matnx
interference problems. .

11.7.5 If sumogate recoveries are acceptable upon reanalysis, the data from the reanalysis is ‘
reported. i the reanalysis date did not meet the hold time, then both sets of data have to

submitted with the reanalysis reported. -

11.7.6 {f surrogates are still outside control limits upon reanslysis, then both sets of data should be ’
submitted with the frst analysis reported.

[ ]

11.8 Internal Standard. ‘

11.8.71 Retention time for all internal standard must be within + 30 seconds of the comesponding
nternal standard in the iatest continuing calibration or 100 ugA standard of initial calibration if
samples are anatyzed drectly following an initial cafibration.

11.82 The area (Extracted lon Current Profile) of the intemal standard in all analyses must be within -
50 to 200% of the corresponding area in the latest calibraton standard (12 hr. time period).

—_F

—-—

1183 [f grea of ntemal standard does not meet control fimits, the calculations must be checked. ifa
problem is not discovered, the sample must be reanatyzed. "i

11.8.4 [f areas are acceptadle upon reanafysis, the reanalysis data is reportec.

1185 !f_areas are unacceptable upon reanalysis, then both set of data are submitted with the

11.9 A Precsion and accuracy (P3A) study is performed as an initial determination of capability, on an -
annual basis (continued demonstration of capability ~ a successful PT resuilt may be used in place
of a P&A for continued DOC), and if any significant changes have been made to the instrument. In
general, 4 replicates or blank spikes are analyzed using the same procedures and conditions for
sample analysis. The percent recovery are compared to W in-house control limits are '

established. If percent recovery criteria are not met, comeclve action must be taken to bring the  {
system back nto control.

-
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12.0 DOCUMENTATION

12.1 The analytical logbook is a record of the analysis sequence; the logbook must be completed dally.
Each instrument will have a separate logbook.

12.2 If samples require reanalysis, a brief explanation of the reason should be documented in this log.

12.3 The standard preparation logbook must be completed for all standard preparations. All information
requested must be completed; the page must be signed and dated by the respective person. .

12.4 The Accutest lot number must be cross-referenced on the standard vial.

12.5 The instrument Maintenance logbook must be completed when any type of maintenance is
performed on the instrument. Each instrument will have a separate log.

12.6 Al laboratory logbooks must be reviewed and initialed or signed by the lab manager.

12.7 Any cormrections to laboratory data must be done using a single line through the arror. The initials of the
person and date of correction must appear next to the correction.

13.0 DATA REVIEW

13.1 The analyst conducts the primary review of all data. This review begins with a check of alt
Instrument and method quality control and progresses through sample quality control concluding
with a check to assure that the client's requirements have been executed. The analyst has the
authority and responsibility to perform corrective action for any out-of-control parameter of non-

conformance.

13.2 A secondary review is parformed by department managers, and it includes review of the data
produced by their department. All manual calculations, QC criteria, and a comparison of the data
package to client specified requirements are checked. The department manager may reject data,

initiate reanalysis, take additional corrective action, or reprocess data.

13.3 The laboratory director performs a full tertiary review of the data package followling its assembly,
This review includes an evaluation of QC data against acceptance criteria and a check of the data
package contents to assure that all analytical requirements and specifications were executed.

13.4 Spot-check reviews are performed by the Quality Assurance Officer focusing on all elements of the
deliverable including the client’s specifications and requirements, ansiytical quality control, sampie

custody documentsation and sample identification.

14.0 DATA REPORTING

14.1 A results page including positive results and/or RLs, units, methodology, surrogate
recoveries, analysis dates, and data quazlifiers are reported. Additional quahty control
data inciuding calibration summaries, MS/MSD (or duplicate) percent recoveries and
RPDs, blank spike recoveries, and method biank results may be reported upon request
of the client. Raw data may be reported to the client on request.

it ml ol _at mwb ; ‘ | | ;| ) £
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142 Deta may be submitted to the dient in a specified slectronic format (EDD).

14.3 Once the date is approved by the laboratory manager, it may be accessed by clients via
Lablink™,

POLLUTION PREVENTION & WAST MANAGEMENT

151 Poliution Prevention. Users of this method must perforrn all procedural steps that
controis the creation and/or escape of wastes of hazardous materials to the
environment. The amounts of standards, reagents, and solvents must be limited to the
amounts specified in this SOP. All safety practices designed to limit the escape of
vapors, iquids, or solids to the environment must be folilowed. All method users must
be familiar with the waste management practices described in section 152

152 Waste Management. Individuals performing this method must foliow established waste
management procedures as described in the Sample and Waste Disposal SOP. This
document describes the proper disposal of all waste materniais generated during the

testing of samples as follows:

152.1 Non-hazardous aqueous wastes
15.2.2 Hazsrdous aqueous wastes
15.2.3 Chiorinated organic solvents
15.2.4 Non-chiorinated organic solvents

15.2.5 Hazardous solid wastes
15.2.6 Non-hazardous solid wastes

REFERENCES
16.1  SW846 50308
162 SWB846 5035
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Table 1

RECOMMENDED OPERATING CONDITION

hromatoqra as ter 90/5970MSD 6890/5973

Carrier Gas(linear velocity)
Mass range

Electron Energy

Scan time

injection port temperature
Source temperature
Transfer line temperature
Analyzer temperature
Initial temperature

Time 1

Column temperature rate

Final temperature
Total run time

Purge and Trap Unit

Water Samples
Purge flow
Purge time
Dry Purge
Desorb preheat
Desorb
Bake
Transfer line
Valve temperature

Purge ond Trap Unit

Soil Samples
Purge flow
Purge time
Dry Purge
Desorb preheat
Desorb
Bake
Transfer line
Valve temperature
Preheat
Preheat time

Helium at 30 cm/sec
35 - 260 amu

70 volts (nominal)
not to exceed 7 sec. per scan
250degC
200 — 250degC
250 -~ 300degC
220 -~ 260degC
36degC

3 minutes

-8deg/min.

200degC. 3 min. hold

30 minutes
40 mis/ min.
11 min.
2 min
175degC

4 min. at 180 degC

8-12 min. at 225degC

100 - 110degC

approx. transfer line temp.

40 mis/ min.
11 min,
2 min
175degC
4 min. at 180degC
8-12 min. at 225degC
100 — 110degC
approx. transfer line temp.
40degC
3 min.

. FAR afe gANN
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1.2 mi/min

42
2 minutes
10deg/min to 80degC
14deg/min to 210degC
16deg/min to 240degC
80degC 2.9min hold
20 minutes
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Mass lan Abundance Criteria
50 15 - 40 of mass 95
75 30 - 60 of mass 95

Base peak, 100% relative abundance
5 - 9% of mass 95

96
173 <2% of mass 174
174 >50% of mass 158
175 5-9% ot mass 174
176 >85% and <101% of mass 95
177 5-9% ofmass 176
Table 3
INTERNAL STANDARD
internal Standard Prim./Sec. lons
Pentafluorobenzene 168
Chiorobenzene-d5 117782, 119
1.4-Oiflucrabenzene 114 /63, 88
1.4-Dichiorobenzene-d4 152, 115, 150
Table 4
SURROGATES
Control Limit (%)
Compound (Prim.JSec. ions)
Water Sail
Dibromofiuvoromethane (113) 86 -118 80 - 120
Toluene-d8 (92 /91,65) 88 -110 81-117
4-Bromoftuorobenzene ] (95/174,176) 86 - 115 74-121
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J Table 5
Criteria for CCC and SPCC
J Initial Calibration:  Maximum % RSD for CCC is 30%
Continuing Calibration: Maximum % D for CCC is 20%
J Minimum acceptable average relative response factor (RRF) is 0.300 for SPCC (>0.10 for Bromoform,
chloromethane & 1,1 Dichioroethane).
J Calibration check compounds (CCC)
Volatile
J Vinyl Chioride
1,1-Dichloroethene
j Chioroform
b 1,2-Dichloropropane
J Toluene
Ethyibenzene
J System Performance Check Compounds (SPCC)
Volatile
J Chloromethane
1,1-Dichloroethane
J Bromoform
1,1,2,2-Tetrachloroethane
f " Chlorobenzene
g

]

]
J
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Table 8
MATRIX SPIKE RECOVERY and RSD LIMITS’
RPD* % Recovery limit*
Matrix Spike Compound
Water Soll Water Soil
1.1-Dichioroethene 14 2 61 - 145 59172
Trnichioroethene 14 24 71-120 62-137
Benzene ' 11 21 76 - 127 66 - 142
Toluene { 13 21 76 - 125 59-139
Chiorobenzene 13 21 75- 130 60 - 133
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Jable 7
Volatile Internal Standards with Corresponding Analytes
Assigned for Quantitation
e oroben Chlprobanzene-d5
ions ions

Acetone (43/58) 1,1,2-Trichloroethane (97.99.61)
Acrylonitrile (53/52,51) Chlorobenzene (112/114,77)
Acroiein (56/55,58) Ethylbenzene (106/91)
Bromochloromethane {128,49,130)  1,3-Dichloropropane {76,78)
Bromomethane (94/96,79) *Ethyl methacryiate (69/41,99)
Catbun Jdisulfide (76/78) 2-Hexanone (43/58,57)
Chloroethane (64/66,49) Styrene (104/70,109)
Chioroform (83/85,47) Tetrachloroethene (164/129,131)
Chioromethane (50/52,49) Toluene-d8 (surr.)
Dichlorodiflucromethane (85/87.50) Xylenes (106/91)
1,1-Dichloroethane {63/65,83) Chlocrodibromomethane (129/208,206)
2,2-Dichloropropane (77,97) 1,1,1,2-Tetrachloroethane (131,133,206)
1,2-Dichloroethane {surr.) Bromoform (173/M171,175,252)
1,1-Dichloroethene {96/61,98)

lodomethane (142/127,141)

Methylene chloride (84/49,51)

Viny! chloride (62/64,61)

trans-1,2-Dichloroethene (96/61,88)

Trichlorofluoromethane {101/103,66)

Tertiary butyi alcohol {59/41)

Vinyl Acetate (43,86)

cis-1,2-Dichloroethene (96,61,98)
Tetrahydrofuran (42171172)

4-Di ze jons 1.4-Dichlorobenzene-D4 ions

Benzene (78/52,77) Isopropylbenzene {105,120)
Bromedichloromethane (83/85,129) Bromobenzene (156,77.158)
2-Butanone (72/57,43) 1,2,3-Trichloropropane (75/110,77,61)
Carbon tetrachloride (117/118,121) n-Propylbenzene (91,120)

2-Chioroethyl vinyl ether

{63/65,106) 1,1.2,2 Tetrachloroethane

(83/85,131,133)

Dibromomethane (93/174,95) 2-chlorotoluene (91.126)
1,4-Dichloro-2-butene (75/53,89) 4-chlorotoluene (91,126)
1,2-Dichloropropane (63/62,41) 1,3,5-Trimethylbenzene (105,120)
cis-1,3-Dichloropropene (75/77,390 t-Butlybenzene (119,91,134)
trans-1,3-Dichloropropens (75177 ,39) sec-Butlybenzene (105,134)
1,1,1-Trichloroethane (97/99,117) 1,3-Dichiorobenzene (146/148,111)
Trichloroethene {130/95,97,132) 1,3-Dichlorobenzene (146/148,111)
Vinyl acetate (43/86) 1,2-Dichlorobenzene (146/148,111)
Methy! tert butyl ether (73/57) p-isopropyltoluene (119,134,91)
1,4-Dioxane (88/58) n-Butylbenzene (91,92,134)
Ethyl acetate (43/45,61) 1,2-Dibromo-3-chlorgpropane  (75,155,157)
Bromofluorobenzene (surr.) 1,2,4-Trichlorobenzene (180,182,1 45)
1,1=Dichloropropane (75,110,77) Naphthalene (128)
1.2-Dichloroethane (62,64,98) Hexachlorobutadiene (225,223,227)
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Toluene (91/92,65) 1.2.3-Trichloroberzene (180.182,145)
4-meityl-2-pentanone (43/58,100)
1.2-Dbromoethane * non routine target compound
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COMPOUND

ACETONE
ACROLEIN
ACRYLONITRILE
BENZENE
BROMOBENZENE
BROMOCHLOROMETHANE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
2-BUTANONE
n-BUTLYBENZENE
sec-BUTYLBENZENE
tert-BUTYLBENZENE
CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
2-CHLOROETHYL VINYL ETHER
2-CHLOROTOLUENE
4-CHLOROTOLUENE
DIBROMOCHLOROMETHANE
1,2-DIBROMO-3-CHLOROPROPANE
1.2-DIBROMOETHANE
DIBROMOMETHANE
1.2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1,1-DICHLOROETHANE
1,.2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
¢is-1,2-DICHLOROETHYLENE
trans-1,2-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-DICHLOROPROPANE
2,2-DICHLOROPROPANE

Table 8

REPORTING LIMITS (RL)

CAS#

67-64-1
107-02-08
107-13-1
71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
78-93-3
104-51-8
135-98-8
98-06-6
-75+15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
110-75-8
56-49-8
106-434
124-48-1
96-12-8
106-93-4
74-95-3
95-50-1
540-73-1
106-46-7
75-71-8
75-34-3
107-06-02
75-354
166-59-2
156-60-5
78-87-5
142-28-9
594-20-7

RL
WATER (uafll SOIL {ug/kg)

5.0 5.0
25 25
25 25
1.0 20
50 5.0
5.0 5.0
2.0 2.0
20 2.0
20 20
5.0 5.0
5.0 5.0
5.0 5.0
5.0 5.0
5.0 5.0
20 20
20 2.0
5.0 5.0
20 20
5.0 5.0
50 50
5.0 5.0
5.0 50
2.0 20
5.0 5.0
20 2.0
5.0 20
2.0 20
2.0 2.0
2.0 20
20 20
2.0 2.0
20 2.0
1.0 20
2.0 20
2.0 20
20 20
5.0 5.0
$.0 5.0
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TETRAHYDROFURAN
TOLUENE
1.2.3-TRICHLOROBENZENE
12.4-TRICHLOROBENZENE
1.1,1-TRICHLOROETHANE
1.1.2-TRICHLOROETHANE
TRICHLOROETHYLENE
TRICHLOROFLUOROMETHANE
1.2,3-TRICHLOROPROPANE
1.2.4-TRIMETHYLBENZENE
1.3.5-TRIMETHYLBENZENE
VINYL ACETATE

VINLY CHLORIDE
m-XYLENE

p-XYLENE

o-XYLENE

PHONE ND. : See 481 7753

ACCUTEST LABORATORIES
ACCUTEST, STANDARD OPERATING PROCEDURE

B0 10T BUPHEATE

Table 8 (cont.)
REPORTING LIMITS (RL)
RL

CAS# WATER (ug/ SOIL (ug/kg)
563-58-6 50
10061-01-85 0.5
10061-02-6 05
100-41-4 1.0
87-68-3 50
591-78-6 50
74-88-4 50
08-82-8 50
93-87-6 50
75-09-2 20
108-10-1 50
99-20-3 50
103-65-1 5.0
ann A" R &N
109-99-9 50.0
108-88-3 1.0
87-61-8 50
120-82-1 50
71-556 20
79-00-5 2.0
79-01-6 20
75-69-4 2.0
96-184 50
95-63-6 50
108-67-8 50
108-05-4 50
75-014 20
108-38-3 10
106-42-3 1.0
85-47-6 1.0
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Table 8
SINGLE LABORATORY ACCURACY AND PRECISION DATA FOR VOLATILE
ORGANIC COMPOUNDS IN WATER DETERMINED WITH A WIDE-

BORE CAPILLARY COLUMN *
CONC. STANDARD
RANGE RECOVERY DEVIATION PERCENT

COMPOUND (UGN) Y OF REC. BsSD
i ACETONE ND = ND ND ND
J ACROLEIN ND ND ND ND
ACRYLONITRILE ND ND ND ND
BENZENE 0.1-10 97 6.5 5.7
- BROMOBENZENE 0.1-10 100 55 5.5
J BROMOCHLOROMETHANE  0.5-10 90 5.7 6.4
BROMODICHLOROMETHANE 0.1-10 95 5.7 6.1
_ BROMOFORM 0.5-10 101 6.4 6.3
: BROMOMETHANE 0.5-10 ‘ 95 7.8 8.2
2-BUTANONE ND ND ND ND
n-BUTLYBENZENE 0.5-10 100 7.6 76
: sec-BUTYLBENZENE 0.5-10 100 7.6 7.6
tert-BUTYLBENZENE 0.5-10 102 74 73
- CARBON DISULFIDE ND ND ND ND
CARBON TETRACHLORIDE ~ 0.5-10 84 7.4 8.8
CHLOROBENZENE 0.1-10 98 58 59
CHLOROETHANE 0.5-10 89 8.0 9.0
CHLOROFORM 0.5-10 90 55 6.1
| CHLOROMETHANE 0.5-10 93 8.3 8.9
J 2-CHLOROETHYL VINYL ETHERND ND ND ND
2-CHLOROTOLUENE 0.1-10 90 5.6 6.2
4-CHLOROTOLUENE 0.1-10 99 8.2 8.3
: DIBROMOCHLOROMETHANE 0.1-10 92 6.5 7.0

1,2-DIBROMO-3-CHLOROPROPANE 0.5-10 83 16.6 19.9
1,2-DIBROMOETHANE 0.5-10 102 40 3.9
, DIBROMOMETHANE 0.5-10 100 56 5.6
J/ 1,2-DICHLOROBENZENE 0.1-10 93 58 6.2
1,3-DICHLOROBENZENE 0.5-10 99 6.8 6.9
1,4-DICHLOROBENZENE 0.2-20 103 6.6 6.4
/ 'l DICHLORODIFLUOROMETHANEQ.5-10 90 6.9 7.7
1,1-DICHLOROETHANE ND ND ND ND
- 1,2-DICHLOROETHANE ND ND ND ND
1 1.NICHI OAROFTHYI ENR ND ND ND ND

-
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Table 9 (cont.)
CONC, STANDARD
RANGE KELUVEKY UEVIATION PERCENT
COMPOUND (UGHL) A OF REC, RSD
trans-1,3-DICHLOROPROPENE ND ND ND ND
ETHYLBENZENE 0.1-10 99 8.4 86
HEXACHLOROBUTADIENE 0.5-10 100 6.8 6.8
DHPEW ANCNE ND NS N NG
1ODOMITI INHE ND ND ND [\ 19
BOrMUrYLBENIENE 0.6 10 ARV ] r.r r.Q
p-1ISOPROPYLBENZENE 0.1-10 99 6.7 6.7
METH(LENE CHLORIDE 0.1-10 95 50 53
4-METHYL-2-PENTANONE ND ND ND ND
NAPHTHALENE 0.1-100 104 86 82
n-PROPYLBENZENE 0.1-10 100 58 58
STYRENE 0.1-100 102 73 72
1,112 TETRACHLOROGTHENGMND ND ND ND
1.1 22" TETRACTILOROTTHAINED. 1- 10 91 dQ.7 0.9
1E 1 RALTROUNI POLUENE ND NU NY NU
TOLUENE 0.5-10 102 8.1 8.0
12>TRICHLOROOSENZENE 0.5-10 109 Y4 u.b
12 4-TRICHLOROBENZENE 0.510 108 9.0 8.3
1,1.1-TRICHLOROETHANE 0.5-10 88 79 8.1
1,1, 3»TR.OCHLOROETHANE 0.5-10 104 T.0 TS
TRICHLOROETHYLENE 0.5-10 90 6.5 73
TRICHLOOFUUNRYOMAETHAMEO 810 Q0 7.2 8.1
1.2.0°TRICI1 LOROFROCANC  0.5-10 100 15.C 14.4
1.2, A TRIMFTHYLBENZENE 0510 o0 8.0 a4
1.3.5-TRIMETHYLBENZENE 0.5-10 92 68 74
VINYL ACCTATC NOD ND MD ND
VINLY CHLURIDE U.2-10 ¥o 0.9 0.7
m-XYLENE 0.1-10 97 6.3 6.5
p-XYLENE 0.5-10 104 8.0 7.7
o-XYLENE 0.1-31 103 74 T2
* Criteria from SW846 method 8260B
™ ND. not determined
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~ Table 10 :
r WORKING STANDARD PREPARATION
; Int andard rrogate mi LSC-20Q0 mi O.l. 455 ug/m
- Internal Standard (2000 ug/m) 50 ul 250 ul
| Surrogates {2000 ug/mi) 50 ul 250 ul
:_ Methanol 1900 ul 1500 ul
: Final volume 2000 ul 2000 ul

-
'; Cali ion_mixtur -2000 (50 u 0.l. 45 1 0 uqgl
ot Accustandard M502-AR-10X (2000ug/m)50 ul 200 ul
.', Accustandard M502-B 10x (2000ug.ml) 50 ul 200 ul

Accustandard S-5054 (2000ug/mil) 50 ul 200 ul

Accustandard M-603-10x (10000ug/ml) 50 ul 200 ul

Accustandard S-8232 (2000ug/ml) 50ul 200 ut

Methanol 1750 u! 1000 ul

Final volume 2000 ul 2000 ul

nk Spik ix Spike (2™ source SC- ug/mi Q. 45

Restek 502.2 Calibration Mix 1 (2000ug/ml) 25ul : 100 Ul

Restek 502.2 Cal 2000 Megamix (2000ug/mi) 25ul 100 ul

Methano! 950Qul 800 u}
Final volume- 1000ul 1000 ul
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Attachment 6

Investigation-Derived Wastes Sampling SOP
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SUPERFUND TECHNICAL ASSESSMENT RESPONSE TEAM
STANDARD OPERATING PROCEDURE

SOP 406
INVESTIGATION-DERIVED WASTES SAMPLING

INTRODUCTION

This Standard Operating Procedure (SOP) provides Roy F. Weston, Inc. (WESTONe),
Superfund Technical Assessment Response Team (START) field personnel with general
investigation-derived waste sampling guidelines and strategies.

Sampling guidelines and strategies may vary depending upon site specific conditions,
equipment and procedural limitations.

MATERIALS REQUIRED

The following materials are required for investigation derived waste sampling:

»  Sampling jars/bottles (check with lab for necessary volume)
e Proper personal protective equipment (PPE)

e  Disposable sampling scoops

»  Proper level of respiratory protection

*  Scissors

SAFETY PRECAUTIONS

Investigation derived wastes represent a significant threat for personal exposure. When
sampling investigation-derived wastes, consult PPE requirements outlined in the site health
and safety plan (HASP) regarding the waste source. Sampling activities performed in Level
B PPE will effectively minimize exposure risks. For further guidance, consult Material
Safety Data Sheets (MSDS), Occupational Safety and Health Association (OSHA)
regulations, and corporate health and safety procedures.

SAMPLING PROCEDURES

To accurately characterize the investigative derived waste, collect a representative sample
of the waste. Representative sampling maximizes resources and cost-effectiveness. Nofe:
If previous sampling analyses accurately characterize the waste, investigation-derived
waste sampling may be unnecessary. '
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4.2

Personal Protective Equipment

Procedure:

—
.
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Dress in proper PPE as per the site HASP.
Select the sample container(s) based on waste, needed volume. and lab

specifications.

Cut approximately 5-inch x 5-inch squares of each representative PPE piece (i.e.

Tyvveke, booties. Saranexe. gloves, elc.).

Place the representative pieces of PPE in the proper sample containers).
Label the sample container(s) with the appropriate markings.

Repeat steps 1-5 for non-disposable sampling equipment (i.e. drum thieves).

Decontamination Water/Purged Well Water

Procedure:

to =

e da W

. Dress in proper PPE as per the site HASP.

Select the sample container(s) based on waste. needed volume, and lab
specifications.

Check analysis requirements and lab specifications for preservative information.

Submerge the sample container(s) and collect the specified volume.
Label the sample container(s) with appropriate markings.

5.0 REFERENCE

EPA. 1991. Compendium of Emergency Response Team (ERT) Chip. Wipe and Sweep
Sampling and Drum Sampling Procedures. Office of Solid Waste and Emergency
Response. Washington. DC. EPA'540/P-91/008.

SOP 406
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-%Relative standard deviation (%RSD) of response factors for aldrin,
endrin, DBC, DDT, DCB.
-Analytical sequence.

¢ Method Blank(s): -Detection limit.
-Amount detected in blank.
-Calibration blank.

*  Surrogate Recoveries: -% recovery.
-Control limits.
-List compound(s) used as surrogate.

4. Copies of Raw Data for all Analytical Results:
-Sample chromatograms and ion spectra for GC.
-Enhanced or background subtracted chromatograms and ion spectra for GC.
-Standard chromatograms and ion spectra for GC.

5. Compound Quantitation Calculations: -Dilutions.
-Concentrations.

-Dry weights.
-Etc.

6. Chain-of Custody: Photocopy of COC form.

C. Organics by GC/MS

1. Case Narrative: -Observations and/or Problems.
-Methods used.

2. Sample Holding Times: -Extraction dates.
-Analysis dates.

3. Analytical Results for:
e Samples: -Relative retention times.
-Mass Spectra.
-Ion chromatograms.

»  GC/MS Tuning: BFB/DFTPP ion abundances.
*  Initial Calibration: -Retention times (RT).
-Response factors (RF and RRF).
-% relative standard deviation (%RSD).

*  Continuing Calibrations: % difference from initial standard.

*  Method Blank(s): -Detection limits.
-Amount detected in blank.

»  Surrogate Recoveries: -% recoveries.
*  Tentatively Identified Compounds, if applicable: Ion relative intensities.
4. Copies of Raw Data for all Analytical Resulits:

-Sample spectra.
-Enhanced or background subtracted spectra.



QA LEVELII
Laboratory Data Package Deliverable Requirements

A. Metals

1. Case Nammative: -Observations and/or Problems.
-Methods used.

)

Sample Holding Times: -Analysis dates.

3. Analytical Results for:

¢ Samples.

*  Stuandards: -Number of standards.

-Concentration of standards.
Inital Calibration: % Recoveries (%R) of true value.
Contnuing Czlibranons: % Recoveries (%R) of true value.
Calibration Blanks.
Method Blank(s): -Detection hmit.
-Amount detected in blank.
*  Matnx Spike/Matrix Spike Duplicate, if applicable: -% Recoveries (%R)
-% Difference (%D)

*  Laboratory Control Samples.

*  ICP Interference Check Samples, if applicable.
e ICP Senal Dilutions, if applicable.

*  Swandard Additions, if applicable.

4. Copies of Raw Data for all Analyncal Results: Peak areas for all items in No. 3.

5. Compound Quantitation Calculations: -Dilutions.
-Concentrations.

-Dry weights.
-Etc.

6. Chain-of-Custody (COC): Photocopy of COC form.
B. Pesticides by Gas Chromatograph (GC)
1. Case Narrative: -Observations and/or Problems.
2. Sample Holding Times: -Extraction dates.
-Analysis dates.
3. Analytical Results for:
*  Samples: Verificanon of positive hits by GC/MS or dissimilar column.

*  Imital Calibration: -Pesticide standard retention time windows and standard Rts.
-Response factors (RF).
-% relative standard deviation (%RSD) of response factors for aldrin, endrin,
DBC, DDT, DCB.
-% Breakdown for endrin and 4,4-DDT in Evaluation Standard Mix B.
-Surrogate compound retention times.

*  Contunuing Calibrations: -Retention times (RT).
-Response factors (RF).



Sample Holding Times: -Extraction dates.

-Analysis dates.

3. Analytical Results for:

Samples.
Calibration or Standardization.

*  Duplicates.

+  Reagent Blank Results.

»  Spike Recoveries.

4. Copies of Raw Data for all Analytical Results.

5. Compound Quantitation Calculations: -Dilutions.

-Concentrations.

-Dry weights.
-Etc.

6. Chain-of-Custody: Photocopy of COC form.

F. QA/QC Analytical Methods Reference

Analytical Parameter

Analytical Method

(DRO,GRO, Oil&Grease)

VOCs SW846 1311/8260
SVOCs SW846 1311/8270
PCBs SW846 8082
Pesticides SW846 8081

Metals (total) SW846 6010 or 6020
Metals (TCLP) SW846 1311
Mercury SW846 7470 or 7471
Asbestos (PLM, TEM) SW846 9010

Flash point SW846 1010 (closed cup)
pH SW846 9045¢
Dioxin SW846 8290

TPH SW846 8015




-Standard spectra. (For tentative identified compounds. provide a reference mass spectra

from the spectral library.)
-Dilutions.

S. Compound Quantitation Calculations:
~Concentrations.
-Dry weights.
-Etc.

6. Chain-of Custody: Photocopy of COC form.

D. Polychlorinated Biphenyls (PCBs) by GC.

1. Case Narrative: -Observatons and/or Problems.
-Methods used.

2. Sample Holding Times: -Extraction dates.
-Analysis dates.

3. Analyncal Results for:
Samples: -Retention time windows.

«  Ininal Calibration: -3-point calibration for each aroclor of interest.
-Response factors (RF).
-% relative standard deviation (%RSD).

Continuing Calibrations: % difference from initial standard.

¢ Method Blank(s): -Detection limits.
-Amount detected in blank.

Matnx Spike/Matnix Spike Duplicate, if applicable: % recovery.

*  Surrogate Recovenes: -% recovery.
-Control limits.

-List compound(s) used as surrogate.

4. Copies of Raw Data for all Analytical Results:
-Sample chromatograms.
-Enhanced or background subtracted chromatograms.

-Standard chromatograms.
5. Compound Quantitation Calculations: -Dilutions.
-Concentrations.
-Dry weights.

-Etc.

6. Cham-of Custody: Photocopy of COC form.

E. Miscellancous Analysis

1. Case Narmrative: -Observations and/or Problems.
-Methods used.
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SOP 303

SUPERFUND TECHNICAL ASSESSMENT RESPONSE TEAM
STANDARD OPERATING PROCEDURES

SOP 303
SEDIMENT SAMPLING

SCOPE AND APPLICATION

This Standard Operating Procedure (SOP) is applicable to the collection of representative
sediment samples. Analysis of sediment may determine whether concentrations of
specific contaminants exceed established threshold action levels, or if the concentrations
present a risk to public health, welfare, or the environment.

The methodologies discussed in this procedure are applicable to the sampling of sediment
in both flowing and standing water. They are generic in nature and may be modified in
whole or part to meet the handling and analytical requirements of the contaminants of
concern, as well as the constraints presented by the sampling area. However, if
modifications occur, they should be documented in the site logbook or report
summarizing field activities.

For the purposes off this procedure, sediments are those mineral and organic materials
situated beneath an aqueous layer. The aqueous layer may be either static, as in lakes,
ponds, or other impoundments or flowing, as in rivers and streams.

METHOD SUMMARY

Sediment samples may be recovered using a variety of methods and equipment,
depending on the depth of the aqueous layer, the portion of the sediment profile required
(surface versus subsurface), the type of sample required (disturbed versus undisturbed)

and the sediment type.

Sediment is collected from beneath an aqueous layer either directly, using a hand-held
device such as a shovel, trowel, or auger, or indirectly using a remotely activated device
such as an Ekman or Ponar dredge. Following collection, the sediment is placed into a
container constructed of inert material, homogenized, and transferred to the appropriate
sample containers. The homogenization procedure should not be used if sample analysis
includes volatile organics.

SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE

» Chemical preservation of solids is generally not recommended. Cooling is usually the
best approach, supplemented by the appropriate holding time.

» Wide-mouth glass containers with Teflon-lined caps are utilized for sediment
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5.0

SOP 303

samples. The sample volume is a function of the analytical requirements and will
be specified in the work plan.

Transfer sediment from the sample collection device to an appropriate sample
container using a stainless steel or plastic lab spoon or equivalent. If composite
samples are collected, place the sediment sample in a stainless steel, plastic or
other appropriate composition (¢.g., Teflon) bucket, and mix thoroughly to obtain a
homogeneous sample representative of the entire sampling interval. Then place
the sediment sample into labeled containers.

Samples for volatile organic analysis must be collected directly from the bucket,
before mixing the sample, to minimize loss due to volatilization of contaminants.

All sampling devices should be decontaminated, then wrapped in aluminum foil.
The sampler should remain in this wrapping until it is needed. Each sampler
should be used for only one sample. Dedicated samplers for sediment samples
may be impractical due to the large number of sediment samples which may be
required and the cost of the sampler. In this case, samplers should be cleaned in
the field using the decontamination procedure described in SOP No. 301,
Decontamination Procedures.

INTERFERENCES AND POTENTIAL PROBLEMS

Substrate particle size and organic content are directly related to water velocity and
flow characteristics of a body of water. Contaminants are more likely to be
concentrated in sediments typified by the fine particle size and a high organic content.
This type of sediment is most likely to be collected from depositional zones. In
contrast, coarse sediments with low organic content do not typically concentrate
pollutants and are found in erosional zones. The selection of a sampling location can,
therefore, greatly influence the analytical results.

EQUIPMENT/APPARATUS

Equipment needed for collection of sediment samples includes:

maps/plot plan

safety equipment

compass

tape measure

survey stakes, flags, or buoys and anchors

camera and film

stamless steel, plastic, or other appropriate composition bucket
4-0z., 8-0z., and one-quart, wide-mouth jars w/Teflon-lined lids
Ziploc plastic bags

logbook

sample jar labels

chain of custody forms, field data sheets

cooler(s)
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ice

decontamination supplies/equipment
spade or shovel

spatula
scoop
trowel

bucket auger

thin-walled auger

extension rods

T-handle

sampling trier

sediment coring device (tubes, points, drive head, drop hammer, “eggshell” check
valve devices, acetate cores)

Ponar dredge

Ekman dredge

nylon rope

REAGENTS

Reagents are not used for preservation of sediment samples. Decontamination solutions are
specified in SOP #301, Sampling Equipment Decontamination.

PROCEDURES
7.1 Preparation
1. Determine the extent of the sampling effort, the sampling methods to be employed,
and which equipment and supplies are required.
2. Obtain necessary sampling and monitoring equipment.
3.  Decontaminate or preclean equipment, and ensure that it is in working order.
4.  Prepare schedules, and coordinate with staff, client, and regulatory
agencies, if appropriate.
5.  Perform a general site survey prior to site entry in accordance with the site-
specific health and safety plan.
6.  Use stake, flags, or buoys to identify and mark all sampling locations.

Specific site characteristics, including flow regime, basin morphometry,
sediment characteristics, depth of overlying aqueous layer, and extent and
nature of contaminant should be considered when selecting sample location.
If required, the proposed locations may be adjusted based on site access,
property boundaries, and surface obstructions.



72 Sample Collection

Selection of a sampling device is most often contingent upon: (1) the depth of
water at the sampling location, and (2) the physical characteristics of the medium to

be sampled.

7.2.1 Sampling Surface Sediments with a Trowel or Scoop From Beneath a Shallow
Aqueous Layer

Collection of surface sediment from beneath a shallow aqueous layer can be
accomplished with tools such as spades, shovels, and scoops. Surface material can
be removed to the required depth; then a stainless stee] or plastic scoop should be
used to collect the sample.

This method can be used to collect consolidated sediments but is limited somewhat
by the depth of the aqueous layer. Accurate, representative samples can be

collected with this procedure depending on the care and precision demonstrated by
the sample team member. A stainless steel or plastic scoop or lab spoon will suffice
in most applications. Care should be exercised to avoid the use of devices plated
with chrome or other matenals. Plating is particularly common with garden
trowels.

Follow these procedures to collect sediment samples with a scoop or trowel:

1. Using a precleaned stainless steel scoop or trowel, remove the desired
thickness of sediment from the sampling area.

2.  Transfer the sample into an appropriate sample or homogenization container.

7.2.2 Sampling Surface Sediments with a Thin-Wall Tube Auger From Beneath a
Shallow Aqueous Layer

This system consists of an auger, a series of extension rods, and a "T™ handle (see
Figure 4, Attachment 1). The auger is driven into the sediment and used to extract a
core. A sample of the core is taken from the appropriate depth.

Use the following procedure to collect sediment samples with a thin-walled auger:

I.  Insert the auger into the material to be sampled at a 0° to 45° angle from
vertical. This orientation minimizes spillage of the sample from the sampler.
Extraction of samples may require tilting of the sampler.

2.  Rotate the auger once or twice to cut a core of material.



&

SOP 303

3. Slowly withdraw the auger, making sure that the slot is facing upward.
4.  An acetate core may be inserted into the auger prior to sampling, if
characteristics of the sediments or body of water warrant. By using this

technique, an intact core can be extracted.

5.  Transfer the sample into an appropriate sample or homogenizaton container.

7.2.3 Sampling Deep Sediments with Augers and Thin-Wall Tube Samplers From

Beneath a Shallow Aqueous Layer

This system uses an auger, a series of extension rods, a "T" handle, and a thin-wall
tube sampler (Figure 4, Attachment 1). The auger bores a hole to a desired
sampling depth and then is withdrawn. The auger tip is then replaced with a tube
core sampler, lowered down the borehole, and driven into the sediment at the
completion depth. The core is then withdrawn and the sample collected. This
method can be used to collect consolidated sediments, but is somewhat limited by

the depth of the aqueous layer.

Several augers are available which include bucket and posthole augers. Bucket
augers are better for direct sample recovery, are fast, and provide a large volume of
sample. Posthole augers have limited utility for sample collection as they are
designed more for their ability to cut through fibrous, rooted, swampy areas.

Follow these procedures to collect sediment samples with a hand auger:

1. Attach the auger bit into a drill extension rod, then attach the "T" handle to the
drill extension rod.

2.  Clear the area to be sampled of any surface debris.

3.  Begin augering, periodically removing any accumulated sediment from the
auger bucket.

4.  Afier reaching the desired depth, slowly and carefully remove the auger from
boring. (When sampling directly from the auger, collect sample afier the
auger is removed from boring and proceed to Step 10).

5. Remove the auger tip from the drill rods and replace it with a precleaned thin-
wall tube sampler. Install the proper cutting tip.

6.  Carefully lower the tube sampler down borehole. Gradually force the tube
sampler into sediment. Care should be taken to avoid scraping the borehole
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10.

sides. Also, avoid hammering of the drill rods to facilitate coring, since the
vibrations may cause the boring walls to collapse.

Remove the tube sampler and unscrew the dnll rods.
Remove the cutting tip and remove the core from the device.

Discard the top of the core (approximately 1 inch), as this represents material
collected by the tube sampler before penetration of the layer of concern.

Transfer the sample into an appropriate sample or homogenization container.

7.2.4 Sampling Surface Sediments From Beneath a Deep Aqueous Layer with an Ekman
or Ponar Dredge

This technique consists of lowering a sampling device to the sediment by use of a
rope, cable, or extended handle. The mechanism is triggered, and the device entraps
sediment in spring-loaded jaws, or within lever-operated jaws.

Follow these procedures for collecting sediment with an Ekman dredge (Figure S,
Attachment 1):

I

Thread a sturdy nylon or stainless steel cable through the bracket, or secure the
extended handle to the bracket with machine bolts.

Attach springs to both sides. Arrange the Ekman dredge sampler so that the
jaws are in the open position and tnip cables are positioned over the release
studs.

Lower the sampler to a point just above the sediment surface.

Drop the sampler sharply onto the sediment.

Tngger the jaw release mechanism by lowering a messenger down the line, or
by depressing the button on the upper end of the extended handle.

Raise the sampler and slowly decant any free liquid through the top of the
sampler. Be careful to retain fine sediments.

Open the dredge and transfer the sediment into a stainless steel or plastic
bucket. Continue to collect additional sediment until sufficient material has
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been secured. Thoroughly mix sediment to obtain a homogeneous sample,
and then transfer to the appropriate sample container.

Samples for volatile analysis must be collected directly from the bucket before
mixing the sample to minimize volatilization of contaminants.

Follow these procedures for collecting sediment with a Ponar dredge (Figure 6,
Attachment 1):

1.

2.

Attach a sturdy nylon or steel cable to the hook provided on top of the dredge.

Arrange the Ponar dredge sampler in the open position, setting the trip bar so
the sampler remains oper. when lifted from the top.

Slowly lower the sampler to a point just above the sediment.

Drop the sampler sharply into the sediment, then pull sharply up on the line,
thus releasing the trip bar and closing the dredge.

Raise the sampler to the surface and slowly decant any free liquid through the
screens on top of the dredge. Be careful to retain fine sediments.

Open the dredge and transfer the sediment to a stainless steel or plastic bucket.
Continue to collect additional sediment until sufficient material has been
gained. Thoroughly mix sediment to obtain a homogeneous sample, and then
transfer to the appropriate sample container.

Samples for volatile organic analysis must be collected directly from the
bucket before mixing the sample to minimize volatilization of contaminants.

7.2.5 Sampling Subsurface Sediments From Beneath a Deep Aqueous Layer with a
Sample Coring Device

Follow these procedures when using a sample coring device (Figure 7, Attachment
1) to collect subsurface sediments. It consists of a coring device, handle, and
acetate core utilized in the following procedure:

1.

Assemble the coring device by inserting the acetate core into the sampling
tube.

Insert the "eggshell” check valve mechanisms into the tip of the sampling tube
with the convex surface positioned inside the acetate core.

Screw the coring point onto the tip of the sampling tube.
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10.

11

12.

13.

14.

15.

16.

Screw the handle onto the upper end of the sampling tube and add extension
rods as needed.

Place the sampler in a perpendicular position on the material to be sampled.

This sampler may be used with either a dnve hammer for firm consolidated
sediments, or a "T™ handle for soft sediments. If the "T™ handle is used, place
downward pressure on the device until the desired depth is reached. Rotate
the sampler to shear off the core of the bottom, retrieve the device and proceed
to Step 15.

If the drive hammer is selected, 1asert the tapered handle (drive head) of the
drive hammer through the drive head.

With left hand holding the tube, drive the sampler into the material to the
desired depth. Do not drive the tube further than the tip of the hammer's

guide.

Record the length of the tube that penetrated the sample matenal, and the
number of blows required to obtain this depth.

Remove the dnve hammer and fit the keyhole-like opening on the flat side of
the hammer onto the drive head. In this position, the hammer serves as a
handle for the sampler.

Rotate the sampler at least two revolutions to shear off the sample at the
bottom.

Lower the sampler handle (hammer) until it just clears the two ear-like
protrusions on the drive head, and rotate about 90°.

Withdraw the sampler by pulling the handle (hammer) upwards and
dislodging the hammer from the sampler.

Unscrew the coring point and remove the “eggshell” check valve.

Slide the acetate core out of the sampler tube. The acetate core may be capped
at both ends. The sample may be used in this fashion, or the contents
transferred 1o a stainless steel or plastic bucket and mixed thoroughly to obtain
a homogeneous sample representative of the entire sampling interval.

Samples for volatile organic analysis must be collected directly from the
bucket before mixing the sample to minimize volatilization of contaminants.
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8.0 CALCULATIONS
This section is not applicable to this SOP.

9.1 QUALITY ASSURANCE/QUALITY CONTROL

There are no specific quality assurance activities which apply to the implementation of
these procedures. However, the following QA/QC procedures apply:

1.  All data must be documented on field data sheets or within site logbooks.

2.  All instrumentation must be operated in accordance with operating instructions as
supplied by the manufacturer, unless otherwise specified in the work plan.
Equipment checkout and calibration activities must occur prior to
sampling/operation, and they must be documented.

10.0 DATA VALIDATION
This section is not applicable to this SOP.

11.0 HEALTH AND SAFETY

When working with potentially hazardous materials follow U.S. EPA, OSHA and specific
health and safety procedures.

More specifically, when sampling sediment from bodies of water containing known or
suspected hazardous substances, adequate precautions must be taken to ensure the
sampler’s safety. The team member collecting the sample should not get too close to the
edge of the water, where bank failure may cause him or her to lose their balance. To
prevent this, the person performing the sampling should be on a lifeline, and be wearing
adequate protective equipment. If sampling from a vessel is necessary, implement
appropriate protective measures.

12.0 REFERENCES

EPA. 1991. Compendium of ERT Surface Water and Sediment Sampling Procedures. Office of
Solid Waste and Emergency Response, Washington, DC. EPA/540/P-91/008.
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Figure 3: Dip Sampler
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Figure 6: Ponar Dredge

15
SOP 303



SOP 303

16




SOP 303

O
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Sample Number(s):
Date:
Time:

Site Name: Sampler:

Sample Depth: ____ Surface (0-0.5 ft) Shallow (0.5-5.0 ft)

Sample Method(Circle One): Scoop (2,3,4,5,6,7,8,A,C,+) _ _ Hand Auger(2,3,4,5,6,7,B,+,-)
Slide-Hammer (1,2,3,4,5,6,7,8,A,B,+,-) ____ Open Tube (A,+,-)
Split/Solid Tube (1,2,3,4,5,6,7,8,A,B,-) __ Thin-Wall Tube(8,A,-)

Preferred Methods

1 - Volatiles 5-PCBs A - Grab = + - Surface
2 - Semi-Volatiles 6 - TPH B - Composite (Veru'cal)." - - Shallow
3 - Primary Metals 7 -Rad C - composite (Areal)

4 - Pesticides 8 - Geotechnical

Soil Description (Munsell): Chart Value Hue

Grain Size and Distribution:

WELL — SORTED

O
POOALY — SORTED
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SUPERFUND TECHNICAL ASSESSMENT RESPONSE TEAM
STANDARD OPERATING PROCEDURE

SOP 304
SUBSURFACE SOIL SAMPLING

1.0 INTRODUCTION

The purpose of this Standard Operating Procedure (SOP) is to provide Roy F. Weston,
Inc. (WESTONG,), Superfund Technical Assessment Response Team (START) members
with a step-by-step guide for collecting representative subsurface soil samples.

2.0 MATERIALS REQUIRED

Equipment requests should be completed and issued to the equipment room at least cne
week in advance of site operations. Pre-assemble all sampling equipment that requires
assembly prior to departure (especially split-spoon apparatus).

Equipment for subsurface sampling is as follows:

Personal protective equipment (as specified in the Health and Safety Plan)
Sampling plan

Maps/sketches

Compass

Tape measure (up to 300 ft)

Survey stakes/flags

Aluminum homogenization trays

Sample jars

Logbook

Sample labels/tags

Chain of custody forms and custody seals
Field data sheets

Coolers

Ice

Decontamination supplies (brushes, baskets, garden sprayer, phosphate-free soap, de-
ionized water, etc.)

Ziploce bags

Plastic sheeting

Paper towels

Ball-point pen

Permanent marker

Grease pencil

Camera with film

Plastic sample scoops

Stainless steel trowels

Plastic garbage bags

e Scissors

SOP 304



Methanol/hexane/nitric acid

Screw auger

Bucket auger

Post-hole auger

T-handle

Extension rods

Split spoon halves (2 sets) with shoes (2)
Plastic sample baskets

Adapter

Drive head

Bit(s)

Extension (optional)

Slam bar (manual sampling only)

Slam hammer (manual sampling only)
Extraction head

Gas can

Generator oil

Generator

Jackhammer (rental)

Heavy duty lift-jack

Wheel barrow

Ground fault interrupter (GFI)

24-inch pipe wrenches (2)

Manual sledge hammer

Rubber mallet

Spray-lubricant (ingredients must not interfere with analysis parameters)
Shovel/spade

Roofing nails

Tool box (vice grips, adjustable wrenches, pliers, channel locks, etc.)
Back support belt(s)

3.0 SAFETY PRECAUTIONS

Due to unknown constituents of the soil media, the exposure potential for personnel exists
and must be of primary concern. Before any soil sampling is performed, a Health and
Safety Plan (HASP) must be approved by the Regional Safety Officer.

1.

Follow the HASP safety schedule.

2. Determine the appropriate levels of protection to be worn by personnel.

3.

4,

5.

Conduct air monitoring in the breathing zones and screen the sample location holes
once they are selected.

Ensure that equipment is properly decontaminated and is in working condition prior to
mobilization to the site.

Coordinate efforts and staffing with the client or agency with which you are working.

4.0 SAMPLING PROCEDURES

SOP 304



4.1 Sampling Preparation

1.

2.

Perform a general site reconnaissance to verify actual site conditions consistent
with the HASP.

Identify and mark all sampling locations using sample flags or stakes as
specified in the sampling plan. All sample locations should be measured,
documented, and mapped in reference to a permanent marker, i.e. specified
utility pole, benchmark, property marker, etc. Note: It is often convenient (for
residential properties, etc.) to hammer roofing nails into wooden stakes which
can be driven below the surface; therefore, a hand-held metal detector can be
used to find exact sample locations.

Make sure all sampling equipment is properly decontaminated prior to sampling.
Notify utility companies to check sampling areas for underground utilities prior
to digging, boring, or coring operations. Most states require 7-day notice, and
have a toil-free number to arrange a single, all-inclusive, free inspection.

4.2 Auger Sampling

SOP 304

1.

~

10.

Wear appropriate personal protective equipment (PPE), as defined by the site
Health and Safety Plan (HASP). Remember that a clean pair of sample gloves
must be worn for each sample collected.

Assemble the auger unit, if required.

Clear the area to be sampled of any surface debris.

Spread plastic sheeting near the sample location to allow for easy accessibility
and to prevent equipment contamination.

Remove surface soil to expose the desired depth of soil to be sampled using a
screw auger, bucket auger, post-hole auger, power auger, shovel, or backhoe.
The sampling device (auger, split-spoon, etc.) can be marked with a grease
pencil.

Stage removed soil on plastic sheeting near the hole. Special care should be
taken to avoid allowing surface soil to cross-contaminate soil at the desired
sampling depth.

Use auger extension rods to sample to depths up to approximately 9 feet.

Use a decontaminated auger to collect sample(s) after digging or boring to the
desired sample depth. The best way to retrieve desired soil, while avoiding
cross-contamination, is with a bucket auger. Each 6-inch bucket auger will hold
approximately 3-4 inches of augered (“fluffed”) soil.

Decontaminate the augers after each sample-depth is collected. Note:
Discarding the top inch of soil from the retrieved sample also reduces cross-
contamination.

Transfer a portion of the sample directly into an appropriate, labeled sample
container(s) with a stainless steel trowel if volatile organic analysis is to be
performed.



SOP 304

1.

12.

13.

14.

15.

16.

Deposit sample into a homogenization tray for analysis other than volatile
organics and thoroughly mix the soils to obtain a homogenous, representative
sample.

Place homogenized sample into an appropriate, labeled sample container with a
plastic scoop or stainless steel trowel, depending on the requested analysis.
Record all field notes on field data sheets and in the site logbook as specified in
the sampling plan. The sample location should reference a permanent marker,
and should be mapped and described in the field notes.

Photograph sample locations with landmarks in view. Keep in mind that sample
locations may need to be referenced in the future, often years after your sampling
event.

Abandon the sample hole(s) in accordance with state regulations. Generally,
boles can be backfilled with removed soil matenals.

Decontaminate all sampling equipment in accordance with SOP No. 301
Decontamination Procedures.

4.3 Split Spoon Sampling

1.

10.

11.
12.

13.

Wear appropriate personal protective equipment (PPE), as defined by the site
HASP. Remember that a clean pair of sample gloves must be worn for each
sample collected.

Assemble cleaned spoon halves by aligning threads, inserting a clean sample
basket, and screwing on the shoe.

Screw on the appropriate adapter for a slam bar or jackhammer apparatus. For
manual sample collection, attach the slam bar to the adapter. For jackhammer-
driven sample collection, attach the drive head to the adapter.

Clear the area to be sampled of any surface debris.

Spread plastic sheeting near the sample location.

Remove surface soil to expose the desired depth of soil to be sampled using a
screw auger, bucket auger, post-hole auger, power auger, shovel, or backhoe.
Stage removed soil on plastic sheeting near the hole. Special care should be
taken to avoid allowing surface soil to cross-contaminate soil at desired
sampling depth.

Use a decontaminated split-spoon to collect the sample(s) after digging or boring
to desired sample depth.

For the manual collection of a sample, slide the slam hammer over the slam bar.
Slam the hammer repeatedly until the core is driven to desired depth.

For jackhammer-facilitated sampling, attach and lock the bit to the jackhammer.
Carefully Lift the jackhammer, slide the bit into the adapter, and drive the core to
the desired depth. One person should support the spoon halves and the adapter
duning coring operations to insure that the apparatus remains vertical and that
individual parts do not come unscrewed.

Attach the appropriate extraction head to the in-ground split spoon apparatus.
Using a heavy-duty lift-jack, carefully retrieve the sample core. This step
usually requires two people: one to hold the jack in a vertical position while the
other operates the jack.

Lay the core on clean plastic sheeting after the core is retrieved and carefully

4



14.

15.
16.
17.
18.

19.

20.

21.

22,

23.

24,

25.
26.

unscrew the extraction head and the adapter.

Unscrew the shoe, but make sure the split spoon core does not open. Often, pipe
wrenches are required to unscrew the shoe.

Lay out labeled homogenization trays alongside the sample core.

Open the split spoon and take care not to spill or disturb the sample core.
Measure the desired soil depths.

Use clean gloves and a clean polyethylene scoop to retrieve each sample. Do not
slide the soil down the spoon to retrieve it. Instead, use the scoop to carefully
lift the sample into a homogenization tray.

Transfer a portion of the sample directly into an appropriately labeled sample
container(s) with a stainless steel trowel if volatile organic analysis is to be
performed.

Deposit the sample into a homogenization tray for analysis other than volatile
organics, and thoroughly mix the soils to obtain a homogenous, representative
sample.

Place the homogenized sample into an appropriate, labeled sample container
using a plastic scoop or stainless steel trowel, depending on the requested
analysis.

Record all field notes on field data sheets and the site logbook, as specified in
the sampling plan. The sample location should reference a permanent marker,
and should be mapped and described in the field notes.

Photograph sample locations with landmarks in view. Keep in mind that sample
locations may need to be referenced in the future, often years after your sampling
event.

Abandon the sample hole(s) in accordance with state regulations. Generally,
holes can be back filled with removed soil materials.

Decontaminate all sampling equipment in accordance with ERT SOP No. 2006
Sampling Equipment Decontamination.

5.0 REFERENCES

EPA. 1991. Compendium of Emergency Response Team (ERT) Waste Sampling
Procedures. Office of Solid Waste and Emergency Response, Washington, DC.
EPA/540/P-91/008.

EPA 1991. Removal Program Representative Sampling Guidance. Volume 1 - Soil. Office
of Solid Waste and Emergency Response, Washington, DC. 9630.4-10 P892-963408.

WESTONe (Roy F. Weston, Inc.) 1993. Standard Practices Manuel for Soil Sampling With
a Spade, Scoop and Stainless Surface Soil Sampler Auger and Tube Sampler. West
Chester, PA.
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Sample Number(s):
Date:
Time:

Site Name: Sampler:

Sample Depth: __ Surface (0-0.5 ft) Shallow (0.5-5.0 ft)

Sample Method(Circle One): Scoop (2,3,4,5,6,7,8,A,C,+) __ Hand Auger(2,3,4,5,6,7,B,+,-)
Slide-Hammer (1,2,3,4,5,6,7,8,A,B,+,-) ___ Open Tube (A,+,-)
Spli/Solid Tube (1,2,3,4,5,6,7,8,A,B,-) ___ Thin-Wall Tube(8,A,-)

Preferred Methods

1 - Volatiles 5-PCBs A -Grab + - Surface
2 - Semi-Volatiles 6 - TPH B - Composite (Vertical) - - Shallow
3 - Primary Metais 7 - Rad C - composite (Areal)

4 - Pesticides 8 - Geotechnical

Soil Description (Munsell): Chart Value Hue
Grain Size and Distribution:

o0 :.; :':.-.'.. ,.:.

- S W
cefeiey (A
A oi’,'@%’ SwsiiiEy

O
POORLY — SORTED

SOP 304



USEPA TECH SUP CTR ID:312-353-9281 FEB 27°'97 17:4: No.0O3 P.13

’ Flgur-o 3. Ground Water Sampling Log (With automatic data logging for most water quality

parameters)
Project Site WeliNo.___________Date_
WellDepth__ Screenlength_____ WellDlameter.._... .. Casing Type
Ssmpling Device Tubing type oo e rms e .. Watt@F Lovel
MeasuringPoint___ . ________ Otherintor

Sampling Personnel

Time Pump Rate Turbldity Alkalinity [ )Conc Notes

Type of Sampies Collected

Information: 2 In =617 m¥ft, 4 in = 2470 mimt: Vol,, = nrh, vol,.. = 43n (o

12
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Figure 2. Ground Weter Sampling Log
Project Site WellNo.__ Dete
Well Depth Screenlength___ WeliDiameter________ Cssing Type
Sempiing Device Tubing type ___ Water Levet
Sempling Personnel — . )
ﬁﬁm pH Temp | Cond. | Dis.Oy | Twd. | [ JConc Notes
l
[ |
i
!
{ \
i “
|
| :
| : {
_ | | |
i
| J
Type of Sempiss Collecied

wiormation: 2in o 617 miM, 4ine WTOmR: Vol = nwh, Vol = 43n¢

11




USEPA TECH SuP CTR

ID:312-353-9281

FEB 27°'6S7? 17:40 N0o.003 P, 11

" Barcelona, M.J. and J.A. Halfrich. 1868. Well construclion and

purging efiecis on ground-water samples. Environ. Scl.
Technol.. 20(11):1179-1184.

Barcelona, M.J., H.A. Wehrmann, and M.D. Vadjen. 1684,
Reproducible wet purping procedurss and VOC stablization
critoria for ground-water sampling. Ground Water, 32(1):12-
22,

Buddemeier, R.W. and J.R. Hunt. 1988. Transport of Colloldal
Contaminants in Ground Water: Radionuciide Migration at the
Novada Test Site. Appliad Gaochemistry, 3: 535-548.

Danieisson, L.G. 1982. On the Use of Fiiters for Distinguish-
ing Betwean Dissolved and Particulate Fractions in Natural
Waters. Watar Research, 18:179.

Enfield, C.G. and G. Bengtsson. 1988, Macromolecular
Transpon of Hydrophobic Contaminants in Aqueous Environ-
ments. Ground Water, 26(1); 64-70.

Gschwend, P.M. and M.D. Reynolds. 1887. Mohodispmu
Ferrous Phosphate Colloids in an Anoxic Groundwater
Plume, J. of Contaminant Hyadrol., 1: 308-327.

Herzog. B., J. Pennino, end G. Nislsen. 1891. Ground-Water
Sampling. In Practical Handbook of Ground-Water Moni-
toring (D.M. Nieisen, ed.}. Lewis Publ., Chalsea, MI, pp. 449-
4998.

Horowilz, A.J., K.A. Elrick, and M.R. Colberg. 1992. The sftect
of membrane filtration artifacts on dissolved trace element
concentrations, Water Aes., 28(8).753-763.

Laxen, D.P.H. and LM, Chandler. 1882, Comparison of
Filnation Techniques tor Size Distribution in Freshwaters.
Analytical Chemistry, 54(8):1350.

McCarthy, J.F. and J.M. Zachara. 1989. Subsurface Transport
of Contaminants, Environ. Sci. Technol., 5(23):498-502.

McCarthy, J.F. and C. Degueldre, 1993, Sampling and
Characterization of Colloids and Ground Water tor Studying
Their Rolo in Contaminant Transpont. In: Environmental
Particles (J. Bulffie and H.P. van Leeuwon, eds.), Lewis Publ.,
Chelses, MI, pp. 247-315.

Parker, L.V. 1994. The Effects of Ground Water Sampling
Devices on Waler Quality: A Literature Review. Ground
Watsr Monitoring and Remediation, 14(2).130-141.

Penrose, W.R., W.L. Polzer, E.H. Essington, D.M. Nelson,
and K.A. Orlandinl. 1990. Mability of Plutonium and Ameri-
cium through s Shailow Aquifer in a Somiarid Reglon,
Environ. Sci. Technol., 24:228-234.

Puls, R.W. and M.J. Barceiona. 1689, Filtration of Ground

Water Samples for Metals Analyses. Hazardous Waste and
Hazardous Materials, 6(4):385-393.

10

Puls, R.W., J.H. Eychaner, and R.M. Poweli. 1880. Colloldal-
Facilitated Transport of inorganic Contaminants in Ground
Water: Part |. Sampling Congiderations. EPA/S00/M-60/023,
NTIS PB 81-168419.

Puls, R.W. 1890. Collokial Consideratons in Grounowater
Sampling and Contaminant Transport Predictions. Nuciear
Saloty, 31(1).58-85.

Puls, R.W. and R.M. Powell. 1992. Acquisition of Reprosenta-
tive Ground Water Quality Samples for Metals. Ground Water
Monitoring Review, 12(3):167-176.

Puls, RW., D.A. Clark, B.Bladsoa, R.M. Powell, and C.J.
Paul. 1862. Metals In Ground Water: Sampling Artifacts and
Reproducblity. Hazardous Waste and Hazardous Materals,
8(2): 148-162. ,

Puls, R.W, and C.J. Paul, 1985. Low-Flow Purging and
Sampling of Ground-Water Mondoring Wells with Dedicated
Systoms. Ground Water Monitoring and Remuediation,
15(1):116-123.

Ryan, J.N. and P.M. Gschwend. 1990. Colkid Mobllization in
Two Atlantic Coastal Plain Aquifers. Water Resour. Re6., 28:
307-322.

Thurnblad, T. 1994. Ground Water Sampiing Guidance:
Developmant of Sampling Pians, Sampling Protocols, and
Sampling Reports. Minnesata Pollution Control Agency.

U. 5. EPA. 1892, RCRA Ground-Watar Monitoring: Draft
Technical Guidance. Offioe of Solid Waste, Washington, DC
EPA/630/R-93/001, NTIS PB 83-139350.

U. S. EPA. 1995, Ground Water Sampiing Workshop -- A
Workshop Summary, Dakas, TX, November 30 - December 2,
1993. EPA/SB00/R-84/205, NTIS PB 95-193248, 126 pp.

U. S. EPA. 1982, Test Methods for Evaluating Solid Waste,
Physical/Chemical Mathods, EPA SW-B46. Otfice of Solld
Waste and Emergoncy Respanse, Washington, D.C.



USEPR TECH SUP CTR

ID:312-353-9281

Fz3 27°'¢?

'uﬂmmemwwﬂﬁ_ﬁ
water curing purging while iseving the pump in piace within
the wel screen.

Use of low-flow ischniques may be impraciical in
these setiags, depending UPON the waler recharge rates.
The sempier and the end-user of data collecied from such
wells need 1 understand the limitations of the dete collecied:
ie_ a syong potential for undoresimation of achual comami-
nent concentralions for volaille organics, polentis! (alse
negatives for fltered metals and potertal faise posiives for
unfiiered matals. I is suggesied that comparisons be mede
tetween sampies recoverad usng ow-low purging tech-
niques and samples recoversd using passive sampling
wchaiques (L., two sets of semples). Pessive sample
colecton would essersally email acquisition of the sampile
with no or very itSe purging using a dedicated sampling
system vwtalied within the screened Cuerval or 8 pesaive
sampre collection dowoe.

A. Low-Permesbility Formetions (<0.1 Limin
recharge)

1. Low-Flow Purging and Sampling with Pumps

& ‘ponabie or non-dedicated mode” - Lower the pump
fone capabis of pumping a1 <0.1 Lanin) © mid-soreen
o shghtly above and sel in place for mesnum of 40
hours (10 lessen purpe volume requirements). Afer 48
hours, use procedures keted in Pan IV shove regera-
g MONAOrng walsr quaitly perameters for stabilza-
son, ¢1c.. Dut 00 NOt Gowater the scroen. I excosswve
dawdown and SIOw recovery 13 8 probiem, then
shermate approaches such as 1hose Isted below may
be betier.

b. “vedcated mods” - Set the pump as above at least a
wock prior 10 sampiing. that is. operaic in 8 dodicated
pump mode. Wih this approach sgniicant reducsons
N purge volume should be reafized. Water qualty
parameters shoul stabliize quise rapialy due to less
desturoance of the samplng 20ne.

2. Passive Sampie Collection

Pasgrve samoing coliection requres nserbon of the
dovice 11tp the screened Norval for a sulficient Xme period to
sliow fow ard sampis equiTtral.on belare sxirackon for
anslysis Conceptsally. the exiraction of waler from low
yading formabons seems more akn 10 the colecton of weter
¥om the unsaluraled zone and passrve sampling technigues
may be more approprate in lerms of ob'sinng “represents-
ive® sampies. Salis'ying usual sample volume requirements
& typsakly 3 orobiom with this approach and come laltude wil
be reeded 01 T8 part of regulatory entities 10 achieve
samping objoctvos

8. Freotured Rock

in fractured rook formations. a low-flow 10 zero
purping approach using purmpa in conjunclion with packers to
isciate the sampiing zone In the borshoie i suggested.
Passive multidayor sampling devices may also provide the
mMos! “representative” sampiss. It is imperslive in these
sstings 10 identify flow PAIhS OF Waler-producing fractures
prior 10 sampling using ois such es borshole flowmeters
and/or cther geophysicsl wols.

Aher identificetion ol water-bearing fractures. instal!
packer(s) and pump sesembily for sarmpie collection using
low-fBow sampiing in *dedioatcd mode” or use & passive
sampling devics which can isolate the identified water-bearing
fractures.

Vi. Documentation

The usual pracices for documenting the sampling
event shouid be used for low-fiow purging and sampiing
sechniques. This should includie. &t & minimum: information
on the conduct of purgng cperations (flow-rate, drawdown,
wier-quality paramsier vaiues, volumes axtracisd and tmes
for measurements). field instrumont celibration data, waler
samping jorms and chein of custody forms. See Figuwres 2
and 3 and “Ground Water Workshop — A Workshop
Summary” (U. S. EPA, 1985) for exampie forms and ather
dooumentation sugpsssons and informasion. This information
coupled with iaborsiory anafytical deta and validation data are
nesded 10 juspe the “useabiity” of the sampkng data.

VL. Notice

The U.S. Emvironmontal Protection Agency through its Office
of Ressarch ana Development funded snd managed the
resaarch described heren as part of ks In-houss research
program and under Contract No. 68-C4-0031 to Dynamac
Comormetion. It has been subjected 10 the Agency's peer and
sdminsiraine review and has been approved for publication
as an EPA document. Mention ol wrade names or commercial
products does not consthute snNdorsement of recommenda-
0N for usa.

VRL Roferences

Backhus. D.A., J.N. Ryan, D.M. Groher. J.K. McFariane, and
P.M. Gschwend. 1983. SampFng Colloids and Colloid-
Associated Contaminants in Ground Wator. Ground Water,
31(3).468-479.

Barcolona. MJ.. JA Heltrch, E E. Garske, and J.P. Gibb.

1984. A laboratory svaiuation of groundwater sampling
mechanisms. Ground Waler Monioring Roviow, 4(2):32-41.

-

<

T:40 Nc.033 £.:0



USEPA TECH sSuUP CTR

ID:312-353-5281

FEB 27'97? 17:39 N0o.003 P.OS

indicator parameters monitored can include pH, redox
potential, conduclivity, dissolved oxygen (DO) and turbidity.
The last three parameters are ofton most sensitiva. Pumping
rate, drawdown, and the time or volume required to obtain
stabllization ot parameter readings can be used as a future
guide 1o purge the well. Measurements should be taken
ovory three to fivo minutes if tho above suggesied rates are
used. Stabilization ia achisvad afier al paramaters have
stabilized for three successive readings. In lieu of measuring
all five parameters, a minimum subset would inciude pH.
conductivity, and turbidity or DO. Three successive readings
should be within £ 0.1 for pH, * 3% for conductivity, £ 10 mv
for redox potential, and = 10% for turbidity and DO. Stabilized
purge indicator parameter tronds are generafly obvious and
follow either an exponantial or asymptotic change to stable
values during purging. Dissolved oxygen and turbidity usually
require the longest time for stabilization. The above stablliza-
tion guidelines are pravided for rough estimates based on
experience. )

M. Sampling, Sampls Containers, Preservation and
Decontamination

Upon parameter stabilization, sampling can be
inftiated. If an in-line device is used to monitor water quality
parametars, il should be disconnected or bypassed during
sample collection. Sampling flow rate may remain at estab-
lished purge rate or may be adjusted sightly to minimize
aeration, bubbile formation, turbulent flling of samplé botties,
or loss of volatilss due to extended residence tima in tubing.
Typically, flow rates iess than 0.5 L/min are appropriate. The
same dovice should be used lor sampling as was used for
purging. Sampiing should accur in a progression from least to
most contaminated wel, If this is known. Generally, volatile
(e.g., solvents and fuel constituents) and gas sensitive (o.g.,
Fe™. CH,, H,S/HS', alkalinity) parameters should be sampled
ficst. The soquence in which samples (or most inorganic
paramotors are collected is Immateria! uniess fitered (dis-
solved) sampies are desired. Filtering should ba done last
and in-line fillers should be used as discussed above. During
both well purging and sampling. proper protective ciothing
and equipment must be usod basod upon the type and level
of contaminants presant.

The appropriate sample container will be prepared in
advance of actual sampie collection for the anaiytes of
interest and include sample preservative where necessary.
Watar samples should be collected directly into this container
from the pump tubing.

immediately after a sample bottie has been filled, it
must be prescrved as specified in the site (QAPP). Sample
preservatron requirements are based on the anatyses being
pertormed (use site QAPP, FSP, RCRA guidance documont
{U. 8. EPA, 1992] or EPA SW-848 [U. S. EPA, 1982]). It
may be advisable to add precervatives 10 sample botties in a
controlicd sctting prior to entering the field in order 10 reduce
the chances of improperly presarving sampie botlles or

introducing field contaminants inlo a sampis bottie while
aoding the preservatives.

The preservatives should be transferred trom the
chomical bottio to the sampla oontainer using a disposable
polyethyiena pipet and the disposabla pipst shouid be used
only once and then discarded.

After a sample container has been tilled with ground
water, a Tefion™ (or tin)-linod cap is screwed on tightly to
prevent the container from leakung. A samplie iabel is filled
out as specified in the FSP. The sampies should be stored
invorted at 4vC.

Specific decontamination protocols for sampling
devioas are dependant 1o soms sxient on the type ot device
used anc the type of contaminants encountered. Refor to the
site QAFP and FSP for spacific requrements.

l. Blanks
The tollowing blanks should ba coliected:

(1) tieid blank; one ficld biank should be coliecied fram
each source waler (distitied/deionized water) used for
sampling eguipment decontamination or for assisting
woll dovelopment procedures.

(2) squipment blank: one equipmeni blank should be
taken prior to the commaencement of fisld work, from
each set of sampling equipment to be used for that
day. Refer to site QAPP or FEP for spacific require-
ments.

(3) trip blank: a t7ip blank s required to accompany saoch
voiatils sample shipment. These blanks are preparod
in the iaboratory by filing a 40-mL volatile organic
analysis (VOA) bottle with distilled/deionized water.

V. Low-Penmaeaability Formations and Fractured
Rock

Tha overall sampling program goatls or sampling
objactives will drive how the sampling points are located,
insalied, and choice of sampling device. Likewise, site:
specific hydrogeoiogic factors will affact these decisions.
Shes with very low permeability formations or fraclures
causing discrete liow channeis may require a unique monltor-
ing approach. Uniike waier supply wells, wells instaled for
ground-water quality assessment and restoration programs
are ofien installed in low water-yialding sattings (e.g., clays,
silts). Alternative types of sampiing points and sampling
methods are ofton needed in these types of environments,
becauss low-psrmeability sattings may require extremely low-
flow purging (<0.1 L/min) and may bo technology-limited.
Where devices are nol readily avallabis to pump at such low
flow rates, the primary consideration is to avoid dewatering of
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1) General Considerations

There are noO unususi requremMents for ground-water
sampling Gevices when using low-flow, MiNiMa drewdown
schniques. Tho major concem is that the 0evice Orve
conssiers results snd minima! dsturbance of the sampio
scross a range of ow fow rates (i.e., < 0.5 Lmin). Cleery.
pumping raies thet Cause minimal 10 NO Arawdown In ono well
could sasily cause siprilicant drawdown n snother well
finighed in & lees ranamissive formation. In this senss. tho
pump should NOt CAUSS UNCUS DrESSUNS Of INMPeTELNe
changes or physical disturbance on the waler Sampie over a
ressonab® sampiing range. Consistency in operaton is
onscel 10 mest acCLraoy and precision goals.

2) Advantages and Disadventages of Sampling Devices

A venoty of sampling osvices are avedable for low-
fiow (Minmal arawdown) purging and samping and inciude
penstgiic panps. bladder pumps, glectrice’ sutxnerabile
pusnps. and gas-driven pumps. Devices which lend them-
ssives 10 both dedicaton and congistort cperason ai defin-
able ow-fow rates are preferred. K s desirable that e pump
be sasidy adiustable and operaie rekiably at thesc I0wer fow
ratee. The pensisliic pump is limited 10 shatow applicalions
ad can cause degesswng resuling in alleration of pH,
sliairrty, and some volatiies 10ss. Gas-driven pumps should
be of a type that does not allow the ges 1o be n direct contact
with the sampiled fuid.

Clearty. badors and other grad type samplers are i
suited for low-flow samplng snee they wll Cause repeatod
dsturbance and macng of s1apnNent waiicr in the casing end
e gymamic watcr in e screened interval. Ssmilaly, the use
of incrial 71 foot-veive type samplers may cause 100 much
disturbance at the por'it of sampiing  Use of these devices
also tends © introduce uncontrolied and unacceotable

Summaries of acvaniages snd dsadvantages o*
vanous samoimg dewces are listed in Herzog ot al (1991),
U S EPA (1982). Parxer [1994) and Thurnbred {1994).

E. Pump mstahation

Dedicated sampling devices (lell In the woll) capabie
of manpyg ano sampliing are preforred over any other type of
oovics. Any portable sampiing devics should be siowly and
cargiuly lowered 10 the middie of the screencd intorval or
shghtty above the middip (6.0.. 1-1.5mbelowthe lopof a3 m
screer). This is 10 minrnize excessive mixing of the stagnam
water = the casng above e scroon with the screened
‘Morved 20N9 waler, and 10 Minmize resusoenson 0 sokds
which wil have collecied at the botiom of the wol. These two
disturbance sftects have decn shown 10 directly afiect the
tme requecd for purgaing.  There also sppesrs 1o be 2 direot
corrolaton between mze of poriable samoing devices relative
0 the woll Dore and resulting purge volumes and imes. The
ey is 10 msumize disturbance ol water and sosds in the well
casng.

F. FRirstion

Deocisions 10 ker samples should be dictated by
sampiing objectives tather than as a fix for poor sampling
practcas, and held-filerdng of conain constituents shoud not
be the cetautt. Consideraton should be given as 1o what the
appiication of fieid-Straton s ¥ying 1 accomplish. For
assessment of iruly dssolved (as opposed © operationally
chssoived [i.s., sampies iRered with 0.45 um tiers]) concen-
trations Of Mayor ions and Yace metals, 0.1 pm hiters are
recommended sithough 0.45 pm fihers are nomaly used for

most reguisiory programs. Alkalnity sampics must also be
MHWMMWmmwhu
pecied. since this matenal is Ewly 10 impact akaiinity titration
results (although filration kssll may alter the CO, composition
of 1ho sample and, therelors. affect the results).

Ahough Rration may be approprale, filkaton of a
sampie may cause a number of uninended changes to occur
(e.9. oxidation, asraton) possibly isadng o filtration-induced
artilacts during sampie snalysis and uncertainty in the results.
Some of these unnenoed Changes May be unavoidable dut
the lactors leading 10 them must be recognzed. Deletotious
offects can be minimizad by conssient application of cenain
flwrstion guideines. Guitdelnss should aciress salaction of
fller typs. media. pore $izo, eic. in order 1o identify and
manimize potontial sources ol uncartainty when filtering
samplos.

n-ing Sration is rocommended because it provides
betier consistency through igss sampls handgiing, and
minmires sample exposure 10 the atmosphere. In-ing fikers
are availgble in both disposable (barrei filtors) and non-
deaposabie (in-line fler hoider, fiat membrane fillers) formats
ond vanous fier pore sizes (0.1-5.0 pm). Digposable filter
cartndges have the advaniage of greater sediment handling
capacity when compered ©© traditional mombrane filters.
Fiters must be pre-ninsaa 10Rowing Manulaciurer's recom-
mendatons. U there aro no recommendatons for MNGING,
pass through a mumimum of 1 L of ground water following
purging and priof 1o sampling. Once filration has begun. &
filer caks may develop as paricies larger than the pore size
accumulgie on the titer membrane. Tho resuil is that the
eflective pore dameter of the membrane is reduced snd
particies smaller than the sialed pore sizre are sxciuded from
(wih larger pore sze fiters). menienizing particle loads to
begin wath, and reducing sampie volumo.

G. Monltoring of Water Level end Water Quality
indicator Parametors

Check wawmr leve: periodically 10 monior drawdown
in the well as & guidc 10 flow rate adjustment. The goal ls
minwmal drawdown {<0.1 m) durng purging. This goal may bo
ciifficufl to achieve under some circumstances due 10 Qoologic
helercgenedes wathin the screensad intorval, and may require
adjusiment based on sie-speclic conditions and Porsonal
oxpenence. In-ine water qualty indicator parameters should
be continuously monstored during purging. The water quality
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« reguced stress on the formation (minimal drawdown);

» less mixing of stagnant casing water with formation
water;

- reducod need for fittration and, therefore, lass time
required for sampling;

+ smaller purging volume which decroases waste
disposal costs and sampling time;

» betier sample congistency; reduced artificial sampie
variability.

Some disadvantages of low-flow purging are:

+ higher Initial capital costs,

« greater set-up time in the field,

+ need 10 transpon additional equipment to and from tha
site,

» increased training needs,

 resistance 1o change on the part of sampling practitio-
ners,

+ conoern that new data will indicate & change in
conditions and trigger an action.

IV. Low-Flow (Minimal Drawdown) Sampling
Protocols

Tha following ground-water sampling prooedure has
evolved over many years of experionce in ground-water
sampling for organic and tnorganic compound determinations
and as such summarizes the authors' (and others) experi-
ences {o date (Barcciona et al., 1984, 1984; Barcelona and
Helfrich, 1988, Puls and Barcelona, 1689; Puls et. al. 1880,
1882: Puls and Powell, 1892; Puls and Paul, 1995). High-
quality chemical data collection ig essential in ground-water
monitoring and site characterization. The primary limitations
to the collcction of representative ground-water samples
inciude: mixing of tha stagnant casing and frash scteen
watsrs during insertion ot the sampling device or ground.
water level measurement device; disturbance and
resuspension of settied solids at the bottom of the well when
Jsing high pumping rates or raising and lowering a pump or
bailer; introdustion of atmospheric gases or degassing from
the water during sample hangling and transfer, or nappropri-
ate use of vacuum sampling device, etc.

A. Sampling Recommendations

Water samples shou'd not be taken immediately
tollowing wel! development. Sufficient ime should be allowad
for the ground-water tiow ragime in the vicinity of the monitor-
ing well to stabilize and to approach chemical equillbrium with
the weli construction malerials. This lag time will depend on
site conditions and methocs of insialiation but often 0xcoods
one week.

Well purging is nearly aiways nocessary to obtain
samples of water flowing through the geologic formations in
the scraanad intarval. Rather than using a general but
arbitrary guidaline of purging three casing volumos prior 1o

sampling, I is recommended that an in-line water quality
moasuroment device (e.g., flow-through cell) bs used o
establish the stabiiization time for several parameters (e.g. ,
pH, epecific conductanog, redox, dissotved oxygen, turbidity)
on a well-specific basis. Data on pumping rate, drawdown,
and volume required for parameter stabllization can be used
as a guide for conductmg subsequent sampling activities.

The following are recommendations o be considered
before, during and after sampling:

+ use low-tiow rates {<0.5 L/min), during both purging
and sampling to maintain minimal drawdown in the
well; '

« maximize tubing wall thickness, minimize tubing
fongth;

« piace the sampling davice intake at the desirod
sampling point;

+ minimize disturbances of the stagnant water column
above the screened Interval during water level
measurement and sampling device insertion;

+ make praper adjustments to stabilize the flow rate as
S00N 86 possibie:

< monHor water quality indicators during putging:

+ oollect unfinered sampies to astimate conlaminant
loading and transport potential in the subauriace

sysiem.
B. Equipment Calibration

Prior to sampling, atl sampling device and monitoring
squipment should be calibraled according to manutacturer's
recommendations and the site Quality Assurance Project Plan
(QAPP) and Field Sampling Plan (FSP). Calibration of pH
should be pertormod with at least two bulfers which bracket
the expecied range. Dissoived oxygen calibration must be
corrected for local barometric pressure readings and sleva-
tion.

C. Water Leve! Measurement and Monitoring

It is racoinmended that a device be used which will
least disturb the wataer surtace in the ¢casing. Well dapth
should be obtainod from the well logs. Measuring to the
bottom of the well casing will only cause resuspension of
settied solids from the formation and require longer purging
timos for turbldity equllibration. Measure well depth after
sampling is completed. The water lovel measurement should
be taken from a permanent refarance point which Is surveyed
relative 10 groung elevation,

D, Pump Type

The uso of iow-fiow (e.g., 0.1-0.5 L/min) pumps Is
suggested tfor purglng and sampling all types of analytes. All
pumps have some limitation and these should be investigated
with respect to application at 8 particular site. Ballars are
inappropriate devices [or low-flow sampiing.
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fow purgmg has the adventage of minimizing mexing botwoen
he overlying stagnant Casing walsl anc water wathin the
screened interval.

A. Low-Flow Purging and Sampiing

Low-Row refers 10 the velocity walh which water
amars the purmp intaks and that is impearted 10 the lormason
pore war in the immediate vicinity of the well screen. &
dose not necessarily refer 10 the flow rase of water discharged
o the surtace whch can be affecied by flow regulalors or
Son of he sress Frpasned by a givon Now-rame for a given
hyarological situstion. The objective B 1D PUITD N & MANNG!
that mireTezes s¥e8s (drawdown) 10 the SySIOM © the exien
practca’ Wwking o socount ostabéshed sits sempiing
obyectves. Typcaly, Now rases on tw order of 0.1 - 0.5 Lmin
are used. however this g depencienri on she-specific
hydrogeciogy. Some exdremoly coarss-iaxiured formstions
have been successfully sampied in this manner at Row rates
10 1 Umn. The eflectivensss of using low-flow purging 1
wnlimately inked with propor sCreen localion, screen length,
and wel construcson and development fechmques. The
resstablahment of natural Row paths In both tho vertical and
horzontel direcions & imponant for comect sierpretaton of
the data  For hugh resoiution sampling needs. SCreons 1996
fhan 1 m should be used. Most of the need lor purging has
been found 10 be due 10 pRaesing e sampling Oevioe througn
the overlying casing water which causos mixing of thesse
SN wasors and the dynamc waters within the screened
ninrvel. ACORONaDY, there is dsturbencse 10 suspented
ssdment collacied in the botiom of the casing and the
Guplacement 0l water out Into the lormason mmed sty
ediacent 1o the weli screen.  These disturbances and impacts
can be svoued usng dedicaled samping oauipment, whch
preciudes the rnsed 10 insort tho samp’ng device prior 10
purgang and sampiing.

isolabon of the 3scre0nod interval water from the
Ovonying SAgNANI CAANG Wl May DS ACCOMPEEhAd UsINg
iow-flow Murwma” drawdown techeiques. ¥ the pump intaks 18
locaied within tho scTeened mierval, most of the water
pumped will be drewn in deectly rom the formation with e
maing of Casing water or Aisturoance to the samping 2one.
Howevet, # the welis are not consirucwed and developed
Droperly, Zones oner than hose IMeNced Mmay be sampled
At some sites where geologic hotorogonodies are sulficiently
arlerent within the scrooned interve, higher conducivity
ones Mmay be preferentisly sampied. This is another reason
wmmm:mmmwmm
Soalial resoluiion is & sampiing objectve.

B. Water Quailty indicstor Perameters

h is recommended that waler quality incecator
parameters be used 10 BlerMiIne purging Needs pror 10
sampie colecton m oach wel. Stabiizabon of pa‘ameters
such as pH, specic conductance, dssolved Oxygen. cxide-

ton-recuction powniial, tamperatre and turbxdty snould be
us8d 10 dolermmne when IoHMANON waler I ACCes660 during
purging. in general, the order of stabitration is pH, lempera-
wre, and specific conguciance, followed by oxdsion-
reduchon potential, dissoived oxygen and Wibkiity. Tempera-
wre and pH. while commoniy used as purging indicalors, are
aclually Quite INEeNGtve N deengushing between formation
waler and siagnant Casing water; Neverthetess, thess are
important paremeters 10r gata inSrpretation purposes and
should aiso be measured. Performance cnileria for oetermi-
nation of stabiization should be besed on water-ievel draw-
GOWN, pUmping MM and equipment specifications for measur-
ing indicator perameters. insiruments are available which
ulilize In-Ine flow calls 10 continuously measure the above
parameters.

& is imponant to astablish specific well stabilization
thereafter. particularty with respect 10 drawdown, flow rate
and samphng device. Generally, the time or purge volume
requyed for paremeier Stabilizason is indepenaoent of well
depth or well volumes. Depentent vanabies are wef diam-
019t, sampling dewce. hydrogeochemstry, pump flow rate,
and whather the oewces are used in a portable or dedicated
manner. ¥ the sampling devioe is airsady in place (i.e..
dedicaied samphng systems), then the ame and purge
volane neadad for stabliizakion s much shoner. Other
adventages of ded.ceted equipment inciude less purge water
for waste disposal, much less decontamingtion of equipment,
less tme spent in preparation of samping as well as tme In
the fickd, and more conssiency in the sampiing approach
winch probably will transiate into less variabilty in sampling
results. The use o dedicatad equapment 18 Stronply recom-
monded at wells which will undergo routine sampling ovor
time.

It parameter stablization criena are 100 stringen!,
then minor oscilations n indicalor parametsrs may Cause
purgeng 00erations 10 become unnecessarily protracted. h
$"0uld aiso be noted that turbidty IS & vory conservative
parameier in lenms of stabilizaton. Turdidity is always the
last pasameter 10 sisblize Excessive purge tmes are

nvariably reiated 10 the esmablishment 0! 100 stringent turbidity ®

sablizaton citenta. R shoukd be noted thal natural turtxdity
leveis in grounc waler may exceed 10 nephsaiometric turbidity
urits (NTU).

C. Advantages and Disadvantages of Low~Flow
(Minimum Drawdown) Purging

In general. the advaniages of low-flow purging
inciude:

» samples which: are representative of tho mobile load of

contaminants present (diesolved and colloid-associ-
awd);

. mmamotmmpommm
minemizing samphng enifacts;

« lees operator vanabiny, grealer Operator conrol;
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1) Questions of Scale

A sampling plan designed to collect representative
samples must take into account the potential scale of
changes in sita conditions through space and time as well as
the chemical associations and bohavior of the parameters
that are targeled for investigetion. in subsurface systems,
physical (i.e., aquifer) and chemical properties over time or
spaoe are not statistically independent. In fact, sempies
taken in ciose proximity (l.e., within distances of a few meters)
or within short time periods (i.e., more frequently than
monthly) are highly auto-commelated. This means thal designs
amploying high-sampling frequency (e.g.. monthly) or dense
spatial monitoring designs run the risk of redundant data
collection and misleading inferences regarding trends in
valuer; that aren't stalistically valid. In practice, contaminant
detection and assessment monkioring programs rarely suffer
these over-sampling concerns. {n corrective-action evaiuaton
programs, it Is aiso possible that too litlle data may be
coflactad over space or time. In these cases, false interpreta-
tion of the spatial extent of contamination or underestimation
of temporal concentration variablity may resuit.

2) Target Parameters

Parameter selection in monitoring program design is
most often dictated by the regulatory status of the site.
Howaver, background water quality constituents, purging
indicator parameters, and contaminants, all represent targets
for data collection programs. The tools and procedures used
in these progrums should be equally rigorous and applicable
to all categories of data, since all may be neoded to detor-
mine or suppon regulatory action.

C. Sampling Point Design and Construction

Detailed site characterization is central to all
decision-making purposes and the basis for this characteriza-
tion resides in identification of the geologic framework and
major hydro-stratigraphic units. Fundamental data for sample
point location include: subsurtace iithology, head-differences
and background goochamical conditions. Each sampling point
has a proper use or uses which shouid be documented at a
level which is appropriate for the program's data quality
objoctives. Individual sampling points may not always bo
able to fulfllll mulliple monitaring objectives (e.g., detecton,
assessment, corrective action).

1) Compatibility with Monitoring Program and Data
Quality Objectives

Specifics of sampling point focation and design will
he dictated by the complexity of subsurface lithology and
variability in contaminant and/or geochemical conditions. It
should be noted that, regardiess of the ground-water sam-
pling approach, few sampling points (e.g., wells, drive-points,
screened augers) have zones of Influence in excess of a few

feet. Thereiore, the spatial frequency of sampling points
should be carefully selected and designed.

2) Flexibility of Sampling Point Design

In most cases wel-point diameters in axcess of 1 7/8
inches will parmit the use of most types of submersibie
pumping devices for low-flow (minimal drawdown) sampling.
it is suggested that short (e.g., iess than 1.6 m) screens be
incorporated into the monitoring design where possible so
that comparable results trom one device 10 another mght be
expected. Short, of couras, s raiative to the degres ot vertical
water quality variability expected at a site.

3) Equilibration of Sampling Point

Time should be aliowed for equliibreiion of the wel
or sampling point with the formation after ing:allation. Place-
ment of well or sampling points in the subsurface produces
some disturbance of ambient conditions. Drilling techniques
(e.g., auger, rotary, eic.) are generally oonsidered to cause
more disturbance than direct-push technologies. In alther
oass, there may be a period (i.e., days to months) during
which water quality near the point may be distinctly different
from that in the formation. Proper development of the sam-
pling point and adiacent formation to remove (ines created
during emplacement will shorten this water quality recovery
period.

lit. Definition of Low-Flow Purging and Sampling

it Is generally accepted that water in the wel casing
Is non-rapresantative of the formation water and needs to be
purged prior to colisction of ground-water samples. However,
the water in the screened interval may indeod be representa-
tive of the formation, depending upon well construction and
site hydrogeology. Walis are purged to some sxtent for the
following reasons: the presence of the air interface at the 10p
of the water column resulting in an oxygen concentration
gradiont with depth, loss of volatiles up the water column,
leaching from or sorption to the casing or filter pack, chemical
changes due to clay seale or backfill, and surtace infiitration.

Low-fiow purging. whether using portable or dodi-
cated systems, should be done using pump-inlake located In
the middie or sightly above the middie of the screened
interval. Placemont of the pump too close to the bottom of the
well will cause increased sntrainment of solids which have
coflected in the welt over time. Those particles are present as
a rasuit of well davelopment, prior purging and sampling
events, and naturat colloidal transport and deposition.
Therefore, placamen! of the pump in the middie or toward the
top of the screened interval is suggested. Placament of the
pump at the top of the water column for sampling is only
recommanded in unconfined aquliers, screened across the
water table, wherae this is the desired sampling point. Low-
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cbjectives. then approprsle location. screen length, weoll
dameter. siol s2e, etc. for the mnondioring wall network can be
decided. This is especiely critical for new in st remedal
spproachss or netral alienuation assessments st hazardous
wasie sies.

in general, the oversll gosi of any geround-waser

sampiing program is 1o coflect water sampies with no aller-
a%on in water chemisYy; analytics! daia thus obieined tnay bo
used for a vaviely of speciiic moniioring programs depending
on the reguiatory requirements.  The sampiling fmethodology
descrived in this paper assumes thai the monaoring goel is 10
sanpie monhoring wells for the presence of contaminants and
1 is applicable whether moble colloids are & concern or not
ang whether the analyies of concem are metais (and metal
locis) Or orpanic compounds.

iL Monitoring Objectives and Design
Considerstions

The following Seuss are IMPOItant 10 CONSKISS Priof
10 the 6asign and implementahon ol any ground-waler
MONMOMNG P'ogram. nciuding those which anticipate using
iow-flow purgng and samping procedures.

A: Dete Quality Objectives (DQOs)

Monttonng objectives include four main 1ypes:
ABIECHON, ASSHESMONL. COMECIVE-BChoN evaluabon and
resource evakalon, aiong with hybriy variations such as siie-
sseesuments for property vansien and waler avadabiity
inwestgatons. Monkonng obICIVes MEy ChR"De &8 Contami-
naion or watr quaiity probloms are discovered. However,
there are & number of common components of monaonNg
programs which shou'd be recognized as imponant regard-
ges of initial obyccives. These components mciude:

1} Development of § conCepiual Model that ncorporates
eloments of the regional geoiogy © the local geologic
framcwork. The conceptual modsl deveopment aleo
inchudes nivel sae characterizabon offonis 10 idontify
hycrostratgraphic units and tkaly fow-paths umng a
min aram numer of bonngs and wel compisions:;

2) Cost-efectve anc weld documented collection of high

Quality data utiizing simpie, accuraie, and reproduc-
ible techniques, and

J) Refinement of the conceptual model baged on
suoplementary data collechon and analysis.

These fundamenial cOmponents serve many types of MONRo-
0g Programs and pProvide a basis for uture efforts that evoive
n compiexily and iovel of spatal deted &3 purposes and
objechvos oxpand. High qually, reproduc.bie data collection
< 2 cormon goel regardiess of program objocivas

thoh quealily data collecton impiies data of sufficient
socuracy, precision, and completeness (Le., ratio of valid
analytiosl results 10 the minknum sampis number calied for by
the program design) 10 mest the program obmctives. Aoocu-
racy depends on the correct choice of monitoring 1ois and
procedures 10 mininize sample snd subsuriace disturbance
from collection t0 analysis. Precwsion depends on the
repestability of sarmpling and analytical protocols. X can be
sssured or improved by repiication of sample analyses
inchuding bianks, fisid/eb standards and reference standards

8. Sampie Representativenses

An imporant goal of any monitonng program is
coflection of duata that s wuly representative of condibons at
the site. The torm recresentatvenyss appiies 10 chemical and
hydrogsciogic dawa collscted via wels, borings, piszometers,
peophwsical and sof gas Mmeasurements, lyssmeters, and
temporary samphng points. & invoives a recognition of the
statistical vansbilty ol individusl subauriace physical proper-
ties. and contamnant of MaRr ion concentration levels, while
explaining exireme valuss. Subsurface temporal and spatia!
vanebility are facts. Good prolgssional pracice seeks 10
maximize representativeness by using proven accurale and
reproducidie techniques 10 define imits on the distribution of
measuremenis collscied at a site. However, measures of
representativensss are dynamic and are controlled by
ovolving she characterization and monitoring objectives. An
eovolutionary sito characterizason model. as shown in Fig-
ure 1, provides a systamasc approach 1 the goal of consis-
tort ciata collechion.

= = =0 Detine Progmm Obpntives
i

l Gatebbeh Dale Cuminy

— we o= Delne ang
Soshurinmsey St AvatySny Prowesh
Che ncurttten ‘

! Apply Proresch

|
‘@e = o Bel Provced oo o~ —p Weln Srw Dechions

Figure 1. Evousonary Sas Chesacionzabon Model

The modet emphasizes a recognition of the causss of the
vanabity (0.9.. use of inasoropriate sechnology such as using
baders 10 purge weils; impracise or operalor-dependent
methods) and the neeo 10 control avoidable errors.
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chemica! and biological subsurfaoe processes. With greater
appreciation of the role of heterogeneity, it became svident
that subsurface poilution was ubiquitous and encompassed
the unsaturated zone 10 the desp subsurface and included
unconsolidated sediments, fractured rock, and aquitaras or
low-yielding or impermeable formations. Smaill-scale pro-
oasses and heterogenaities were shown to be important in
identifying comaminant distributions and in controlling water
and contaminant fiow paths.

It Is beyond the scope of this paper 1o summarize all
the advances in the fisid of ground-water quality investiga-
tions and remediation, but two particular issues have bearing
on ground-water sampling today: aquifer heterogeneity and
colioidal ransport. Agquifer heterogenelties affect contaminant
flow paths and includs variations in geology, geochamiatry,
hydrology and microblology. As methods and the tools
available for subsurface investigations have become increas-
ingly sophisticated and undersianding of the subsurface
environment has advanced, there is an awaronoss that in
most cases a primary concern for site investigations is
characterization of contaminant fiow paths rather than entire
aquifers. In fact, in many cases, pluma thickness oan be less
than well screen lengths (e.g., 3-8 m) typicaily insiallied at
hazardous waste sites 10 datect and monitor piume movement
over time. Small-scale diferences have increasingly bsen
shown to be important and there is a general rend toward
smalier diameter wells and shoner screens.

The hydrogeochemical gignificancs of colloidal-size
particles In subsurface sysiems has been realized during the
past several years (Gschwend and Reynolds, 1987; McCarthy
and Zachara, 1989; Puls, 1890; Ryan and Gschwend, 1880).
This realizaton resulted from both field and laboratory studies
that showed faster contaminant migration over greater
distances and at higher concenirations than flow and trans-
port mode! prodictions would suggest (Buddemaler and Hurit,
1988:; Enfield and Bengisson, 1988: Penrase et al., 1990).
Such models typically account for interaction between the
mobile aqueous and immoblle solid phases, but do not allow
for a mobile, reactive solid phase. it is recognition of this third
phase as a possible means of contaminant transport that has
brought increasing attontion 1o the manner in which samples
are coliacted and processed for analysis (Puls et al., 1980;
McCarthy and Degueidre, 1993; Backhus et al., 1993; U. S,
EPA, 1985). if such a phase is present in sufficient mass,
possesses high sorption reactivity, large surface area, and
remains stable in suspension, it can serve as an important
mechanism to faciitate contaminant transport In many types
of subsurface systems.

Colloids are particies that are sufficlently small so
ihat the surface free energy of the panticle dominates the bulk
tree energy. Typically, in ground water, this includes particies
with diameters between 1 and 1000 nm. The most commonly
observed mobile particles include: secondary clay minerals;
hydrous iron, aluminum, and manganese oxiges; digsolvad
and particulate organic materials, and viruses and bacteria.

These reaclive particies have been shown 10 be moblle under
a varisly of conditions in both fleid studies and laboratory
column experiments, and as such need to be included in
monitoring programs where idontification of the fota/ mobile
contaminaht loading (dissoived + naturally suspanded
particies) at a site Is an objective. To that end, sampling
methodologies must be used which do not artificially bias
naturally suspended particle conoentratians.

Currently the most common ground-water purging
and sampling msthodoiogy is %0 purge a well using ballers or
high speed pumps to remove 3 to 5 casing volumes followed
by sample coliection. This method can cause adverse impacts
on sample quality through ooliection of samples with high
levels of turbidity. This results in the Inclusion of otherwise
immaobile artifactual particies which produce an overastima-
ion of certain anaiytes of interest (e.g., melals or hydrophcbic
organic compounds). Numerous documented probiems

- assoclatled with filiration (Danielsson, 1982; Laxen and

Chandier, 1982; Horowitz et al., 1992) make this an undealr-
able method of reciifying the turbidity probiem. and inciude
the removal of polentlaliy mobile (contaminant-associated)
particles during fliiration, thue artificially biasing contaminant
concentrations low. Sampling-induced turbidity problems can
often be mitigated by using low-flow purging and sampling
techniquos.

Current subsurface conceptua! models have under-
gone conskisrable refinement due o the recent development
and increased use of figkd screening tools. So-called
hydraulic push technologies (e.g., cona panetrometer,
Geoprobe®, QED HydroPunch®) enabie relatively fast
screening slhte characterization which can then be used to
design and install a8 monitoring well network. Indeed,
alternatives 1o conventional monitoring wells are now being
considered for some hydrogeologic setlings. The ultimate
design of any monitoring system should however be based
upon adequate site characterization and be consistert with
cstablished monitoring objectives.

it the sampling program objectives include accurate
assessment of the magnitude and extert of subsuriace
conlamination over time and/or accurate assessment of
subgsequent remed!al performance, then some information
regarding plume delineation in thras-dimensional space is
neocessary prior 10 monitoring well network design and
instaliation. This can be acoomplishad with & variety of
oifterent t00ls and equipment ranging from hand-operated
sugers 10 screening tools mentioned above and large drilling
rigs. Datailed information on ground-water flow velocity,
direction, and horizontal and vertical variability are essential
baseline data requirements. Detailed soil and geolagic data
are required prior 10 and during the installation of sampling
points. This includes historical as well as detailed soil and
geoclogic logs which accumulate during the &ite investigation,
The use of boroholo geophysical techniques is also recom-
mended. With thig informaton (together with other site
characterization data) and a ¢lear understanding of sampling
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GROUND-WATER SAMPLING PROCEDURES
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Beckground

The Regional Superfund Ground Waler Forum s a
group of ground-waner scieniists, reprasening EPA's
Regionat Superiund Ofices. orpanzed 1 exchange
information related 10 ground-waler resediaion af Superiund
sies. One of the mejor concerns of the Forum is he
sumping of ground water 10 SUPPON S assessment and
remeciisl perforMance monitorng abjecives. This paper is
imended 10 provide background INOMMEton on e
development of low-Sow sampling procedures and Rs
applcation unde’ & vanety of hydrogeoiogic setings. il is
hoped that he paoor will support he production of stendard
operasng procecurss lor use by EPA Regional personnel snd
other environmenta! professionals engeged n Qround-water
Samphng.

For huriher informetion contact: Robert Puls, 405-436-8543,
Suneurtaco Remed-ason and Prowscton Division, NRMRL,
Ada. Cikdehoma.

L introchuction

The mathods and objectves of ground-water
SAMPpANg to assess waler quarty have evolved Over tmeo.
1nally the emphass was on the assessment of water quaity
ot aquilers as sources of driniung water. Large water-beanng

units wore identified and sampled in keeping with that
objactive. These ware highly productive aquiters that
supphed drinking water via private walls or through public
waler supply systoms.  Gradually, with the increasing aware-
nees of subsurtace poliution of these water recources. the
understanding of complex hydrogeochemical Drocesses
which govern the (ate and transport of contaminants in the
subsuriace increased. Thig increase in was
aiso due t0 advances in & humber of sclentific disciplines and
improvements in 100is used for sie Characterization and
ground-waler sempiing. Groundwetel quality Investigations
where poliulion was detecied inlilally borrowed ideas.
methods, and maserials for gits characterization from the
water supply field and waler snailysis from public heaith
prackoes. This inctuded the matenals and manner in which
monitonng wels were nstalied and the way in which water
umcbqulomouﬂln|ndﬂlbﬂmuwnlmﬂﬂnwam.

homogenefty did not adequately represent field data regard-
ing poliution of these subsurface resources. The important
rols of heterogeneily beCame increasingly clear not only in
geoiogic terms. but 2180 I terms of complex physical,
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SUPERFUND TECHNICAL ASSESSMENT RESPONSE TEAM
STANDARD OPERATING PROCEDURES

SOP 301
DECONTAMINATION PROCEDURES

PURPOSE

To provide guidance for the decontamination of equipment used to sample, and install
sample, and install sample points (monitor wells, soil borings and test pits), and make
field measurements. This operating practice is not intended to be site specific or
equipment specific, but to provide guidance in place of non-existent state or federal

guidelines.
DISCUSSION
2.1 Introduction

The objective of decontamination procedures is to provide clean equipment for
the retrieval of representative environmental samples. Decontamination
procedures differ depending on the nature of the equipment used. The three
categories of decontamination procedures are discussed below:

. Intrusive equipment used to install sample points including drilling (tools,
augers, rods, etc.) and excavation equipment (backhoes, excavators, etc.).

. Equipment used to measure the characteristics of the media to be sampled
including water level, pH, specific conductivity, and temperature probes.
This category also includes pumps to purge water.

. Equipment that has contact with the sample to be submitted for laboratory
analysis including bailer, split-spoons, hand auger, stainless steel bowls
and scoops.

Because items from the first two categories do not contact the sample media that
is sent to a laboratory for analysis, the decontamination procedures are less
stringent. Dedicated and disposable equipment will be used whenever feasible to
limit decontamination and the possibility of cross-contamination. This includes
rope, tubing, filterware and, in some cases, soil scoops and bailers.

PROCEDURES
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Intrusive Equipment

Drilling tools, including augers, rods, drill bits, hand tools, etc. will be steam

cleaned prior to use and after each location. Split spoons will also be steam

cleaned if not used for sample collection. Backhoe buckets and arms will also be

steam cleaned prior to use and between each sample location.

Field Measurement Equipment

Water level probes will be cleaned using the following procedures:

*  Wipe the probe with a paper towel.
e Alconox and potable water wash.
¢ Deionized water rinse.

Other measurement equipment should be rinsed with deionized water between

readings.

Pumps used for well purging shall be decontaminated using the following
procedures:

* Alconox and potable water scrub and pump through.
* Potable water rinse and pump through.

Rope and tubing used with the pump will be made of polyethylene and be
dedicated (and disposable) to one sample location.

Sampling Equipment
Equipment used for sample collection include but are not limited to:

* Teflon bailers

¢ Stainless steel scoops and bowls
¢ Hand augers

¢ Split spoons

This equipment will be cleaned using the following procedures:

* Alconox and potable water scrub.
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e Thorough potable water rinse.

e Deionized water rinse.
e 10% nitric acid rinse* (1% solution if used on low carbon steel split spoons).

¢ Deionized water rinse*.

e Acetone (pesticide grade) rinse**,
e Total air dry**.

¢ Deionized water rinse**.

* Only if sample is to be analyzed for metals.
** Only if sample is to be analyzed for organics.

Sampling instruments should be wrapped in aluminum foil after decontamination
to keep clean before sampling. :

DOCUMENTATION

Decontamination efforts should be documented in the field logbook. Decontamination
fluids should be disposed of properly. Depending on site conditions, it may be
appropriate to contain spent decontamination fluids. In that case, the appropriate vessel
(i.e., drum) should be used depending on the ultimate disposition of the material.

INTERPRETATION

If there are questions on the interpretation or applicability of items in this operating
practice, the Project Manager or Technical Manager should be consulted. In the absence
of either of those, contact a Section Manager.

REFERENCES

New Jersey Department of Environmental Protection and energy Field Sampling
Procedures Manual, May 1992,

"Standard Practice for Decontamination of Field Equipment Used at Non-radioactive
Waste Sites", ASTM Designation D5088-90.
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S26 L2 1 20E-07 62602 1 20E02 1 1 7527.4 Bromodichloromethane T0E+00 @ Z4E+00 @ TIE-OT o TBE-0T 6 0e-0T 3 0E-02
7903 1 20E02 39603 . 20602 ¢ O 01 75252 Bromoform (tribromomethane) 6 2E+01 « 3.1E+02 - 17E+00 < B5E+00 | BO0E-01 4 0E-02
14E-03 1TaE03 o 1 74.83.9 Bromomethane (Methyl bromide) 39E+00 n 13E+01 . 52E+00 o B7E+00 = 2 0E-01 10E-02
¢ o1 101.55.3 4-Bromophenyl phenyl ether
50E 03 50601 « 0 01 2104.96.3 Bromophos 31E+02 nc 44E+03 nc 18E+01 nc 1BE+02 nc
2 0E 02 20602 ¢ 0 01 168984 5 Bromoxynil 12E+03 o 18E+04 nc 73E+01 nc 7 3E+02 w-
20E 02 20E-02 1 0 Ot 1589 992 Bromoxynil oclanoale T 2E+03 nc TBE+04 nc 7 3E+0T oo 7 3E+02 nc
VEESOC 1BE-00 1 106 99 0 1.3-Butadiene 35603 « 76E-03 & 37E-03 <« 62E-03
10E-01 TO0EC1 1 0 01 71.36.3 1-Butanol 6 1E+03 . B8BE+04 o 3IT7E+02 ~c IBE+03 1.76+01 9 0E-01
5 0E 02 50602 1+ O 01 3008-41 & Bulylale 31E+03 nc 4 dE+04 nc 18E+0Z2 1 BE+03 nc
10F 02 1OE02 4 0 104 518 n-Butylbenzene 14E+02 nc 24E+02 st 37E+01 nc 6 1E+01 nc
1 0E02 TUEQZ g 135988 sec-Butyibenzene 1 AE+02 nc 22E402 sa 37E+D01 nc B 1E+01 e
10E 02 10E-02 1 1 98 066 tert-Butylbenzene SE+0Z e 39E+0L sa 37EHUT nc B TE+O0T nc
20E-01 20601 ¢ O 01 85687 Butyl benzy! phthalate 12E+04 nc 10E+05 mex 7 3E+02 o 73E+03 nc 9 3E+02 8 1E+02
1 0E+00 10E-00 1 0 01 8570 1 Butylphthaly!l butylglycolate 6 1E+04 nc 10E+05 max 37E+03 nc 3 6E+04 nc
3QE-02 30603 o+ 0 Q1 78 £0.5 Cacodylic acd BE+U7 ™ v Z20E+U3 nc VIEH0T  ne 1 AEADZ nc
5 0E 04 BIE00 ¢ ooct 7440439 {Cadmium and compounds 3.7E+01 o~ B1E+02 nc 11E-03 o 18E+01 o | 80E+00 4 OE-01
"CAL-Modified PRG" (PEA, 1994) 9 0E+00
5 0E-01 SOEOT 0 01 105 60 2 Caprolactam TE+0& nc TOE*UD mav 18E+03 nc 1 BE+DT
B6E03  h  20E03 B6E03 ¢ 20603 ¢ 0O 01 7425061 Captafol 57E+01 o 29E402 - 7 8E-Q1 -o- 7 8E+00 a-
35603 h 13E0) 3SEC3 ¢ 13EDN ¢ C 01 133082 Captan 14E+02 o 7.0E+02 o 19E+00 « 19E+01 o
10€ 01 TIEOT 1 0 01 63 25-2 Carbary B TE+D3 ne 88E+04 nc 40E+0Z o S6E+0T
20802 0 20662 ¢ o o1 86-74.8 Carbazole 24E+01 o 12E+02 o 34E-01 o 34E+00 c 6 0E-O1 3.0E-02
50E£-03 50601 (0 01 1563652 Carbofuran 31E+02 o 44E+03 nc 18E+01 nc 18E+02 nc
10E-D1 20E00 4 1 75-150 Carbon disultide JOE+D07 o TZ2E40Z sat 7 3E+0Z o TOE+03 o | 3 2E+07 ZUE+00
V301 1 70E-04 5302 1 70E04 (1 56.23.5 Carbon tetrachioride 24E-01 o~ 53E-01 o 13E-01 & 17E-01 | 70E-02 3 0E-03
1QE-02 10£02 0 o1  sss14a  |Carbosulfan 61E+02 o« BBE+03 e 3I7E+01 o IBE+02
10£ 01 10E-01 ¢ O 01 5234654 Carboxin JE+03 ne B8 8ETU4 nc I /EFUL e IBEHUS e
1 5E-02 1SE02 ¢ O 01 133-904 Chicramben 92E+02 nc 1 3E+04 nc 55E+01 n~c 55E+02 e
40E01 R 40E01 ¢ o 01 118-75-2 Chloranil 12E+00 o 61E+00 o 17E-02 <« 17E-01
35 01 1 S0F-04 15601 1 20604 1 0 004 12789.036 |Lhlordane ToE+00 ¢ TTE+0T o TBE-0Z - TSE-DT o TOE+01 "5 0E-OF
20E-02 20602 1 0 01 gose2.324 | Chlonmuron-ethyl 12E+03 nc 18E+04 o 73E+01 o 7 3E+02 rc
1060 S7E.05 o 71e2505  (Chiorine 21E-01  wc
57E05 4 10043044 [DIOMNINe dioxide 2 1E-OT  nc
' 107200 Chloroacetaldehyde
20£03 20603 ¢ O 01 79114 Chloroacetic acid 12E+02 nc 1.8E+03 nc 73E+00 nc 7 3E+01




S 4 Smucker 3 10tng

Key 1=iRIS h=HEAST n=NCEA 1:WITHIRAWN ¢=Otner EPA DUCUMENTS 1=RDUTE EXTRAPDLATION ca CANCER PRS no=NONCAMCER FRG sat-SOIL SATURATE S mear s CEILINTG LIMIT “rahere nz« 106X ¢a1 ““inniere no o 1CA cay

TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS {PRGs; SOIL SCREENING LEVEL
V skin Migration 1o Ground Water
SFo RfDa SFi RfDI O abs CAS No. Residential Industrial Ambient Air Tap Waisr DAF 20 DAF 1
H{mghg-di  (mghgd)  1(mghkgd) (mphgd)  C soils Soil {(mg/kg) Sod {(mg/kg) (ug/m*3) (ugm {mg/g} (mghq)
B5E-06 1 RBE-D6 1 532274 2-Chloroacetophenone 33E-02 n 1T1E-01 ne 31E-02 n: 52E-0
40L 03 40E0r 1 0 01 106 478 4-Chloroaniline 24E+02 nc 35E+03 nz 15E+01 o 15E+0. ne 7 0E-01 3 0E-02
20E.02 VTECY n 108.90.7 Chlorobenzene 15E+02 nc 54E+02 e 62E+01 nc 1 1E+0.0 nc 1.0E+00 7.0E-02
27EOT R 200 o+ 2°E01 R 29E02 0 oo 510 15 0 “hlorobenzilate TBE+00 ca O 1E+00 @ ZOE-UZ o Z5E-U a
20801 b 2060 0 D 78113 p-Chlorobenzorc acid 1.2E+04 nc 10E+05 max 7 3E+02 nc 7.3E+03 nc
Z0E.02  h JCED2 1 0 0 9856 6 4-Chlorobenzotrifiuoride 12E+03 nc 1BE+04 nc 73E+01 nc 7 3E+0 e
20602 b 20E0: h 1 126 998 Z-Chloro-1,5-butadiene 3BE+00 nc 1.2E+01 nc 7 3E+00 o T4E+T ™ o
40E.01 h a0E 0t r 109.60.3 1-Chlorobutane 4 BE+02 <ar 4 8E+02 sa 15E+03 ~: 24E40% ~e
148401 ¢ T4EGT 1 7568 3 1-Chloro-1,1-difluoroethane (HCFC-142b) 34E+02 sat 34E+02 st 52E+04 . BT7E4D: o
TeE-D1 T TaEe01 1 75455 “hlorodiuoromethane JAEFVZ2 w JAE+02 sa HIEF0F - BSLID w
29603 n 40E-01  n  29E.03 1 29E+00 1 1 75003 Chioroethane 3.0E+00 <« B5E+00 « 23E+00 ¢ 46E+00 o
1 110.758 2-Chioroethyl vinyl ether
§1£.03 1 1CED2 +  ATEDZ 1 EBEQS A 1 6755 1 hloroform ZAE-0T e B.2E-O7 - 84E-UZ2 - T6E-01 o[ 60&-07 3 0E-07
13602 h 83E03 h 3BEG2 n 1 74873 Chloromethane 12E4+00 & 2.7E+00 a 11E+00 « 15E+00 «a
SBEO1  h 58601 1 0o o1 9565 2 4-Chloro-2-methylaniline 84E-01 c« 43E+00 « 12E-02 . 12E-01
46E01 h 46EQ1 1 o 01 31653 3 -Chloro-2-methylaniine hiydrochloride TTE+O0 o B54E+00 «  T1O5E-U0Z @ 15E-O o
80E-02 BOEOZ 1 1 91587 beta-Chloronaphthalene 39E+03 nc 27E+04 nc 29E+02 nc 4 9E+0; nc
25602 n ZSE02 ¢ i 88.73.3 o-Chloronitrobenzene B1E+00 e« 23E+01 ca 27E-01 o 45E-01 w
1BEDZ b 1PE 02 © 1 100 00 5 p-Chioronitrobenzene TTE+DT @ J2E+0T o 37E-UT o OZE-U o
5CE0Y 50800 1 1 95578 2-Chlorophenol 6.3E+01 nc 24E+02 nc 18E+01 n 30E+0" nc 4 0E+00 2 0E-01
29602 eE02 b 75296 2-Chioropropane 17E402 ac 59E+402 nc 1.0E+402 o 17E+0I
T1E02 h 15EL02  + 11E02 o 15602 ¢ 0 01 1897 44 6 Chlorothalon TAEFOT car 22E+0Z & B TE-OT o G TE+DU -
20602 20E02 vt 5 498 o-Chlarotaluene 1.6E+02 e S57E+02 o 73E+01 . 12E+0: e
20601 ZOEOT r 0 03 101-21.3 Chlorpropham 1.2E404 nc 10E+05 max 73E+02 o 7 3E+00
I0E 03 4 J0E03 1 0 0 2921-88.2 hlorpyrifos TBE+D0Z ~c ZBE+0T nc T.TE+0T oo TTE+DZ T nc
10E02  h 10602 1 0 01 5593.13.0 Chlorpyrifos-methyl 6 1E4+02 nc B88E+03 nc 37E+01 nc 3IBE+0Z
506-02 SOE02 1 0 01 64902.72.3  {Chlorsulfuron 31E+03 nc 4.4E+04 nc 18E+02 nc 18E+0I
B0E-Q4 b aG6EQa  r D 01 60218564 hlorthiophos ZBEFOT e 70E+02 nc 29E+00 -~ ZOE+017 o
426001 o Total Chromium (1 6 ratio Cr Vi Cr 1) 21E+02 <« 45E+02 « 16E-04 3.8E+01 2 0E+00
156400 1 16055.831 | Chromium 11 1.0E+05 max 1.0E+05 max 0 0E+00 55E+04 nc
JOE-03 1« 28Ee02 0 1854029 9 romium VI JUE+OT - B4e+0T o 23E-05 o TTE+Dz 3 8E+0T <2 UE+00
"CAL-Modified PRG" (PEA, 1994) 2.0E-01 16E-01
S0E02  n 7440.48.4 Cobalt 4 7E+03 o 10E+05 max 2.2B402
226400 o 8007 -45 2 oke Oven Emissions 3 TE-U3 -
3702 h 0 7440.50-8 Copper and compounds 29E+03 . 7.6E+04 nc 14E+03 n
19E+00 V9ES00 1 1 123739 Crotonaldehyde 53E-03 « 1.1E-02 e 35E-03 «w S59E-03 «
TOE-01 o 1TAE01 0 1 98878 umene (isopropylbenzene) TBE+0Z nc 5 2E+02 nc 40E+0Z nc 6 BE+DZ  nc
84E0T n 20E03  h B4E0V 5 20803« ¢ 9y 2ms4ez  |Cyanazne 5BE-01 o 29E+00 o BO0E-03 u 80E-02 o
20602 BSEO04 1 1 74.90-8 Cyanide and compounds 11E+01 nc 3.5E+01 nc 3 1E+00 nc B 2E+00 o
40E-02 40E-02 1 1 460 15 5 Cyanogen T3E+02 nc T 3E+0Z nc TOB+DUZ o Z4E+TZ
90E-02 g0E02 ¢ 1 506 68.3 Cyanogen bromide 29E+02 e 9T7E+02 nc 3 3E+02 nc S55E+02 nc
50E-02 SCE02 1 ot 506.774 Cyanogen chionde 16E+02 nc 54E+02 nc 18E+02 n 3 0E+02 o
5700 r STE-CO  n 1 110827 Cyclohexane 14E+02 o T4E+02 s 2 TE+04 o 3I5E+TE "o
50E400 506400 r 0 01 108 94.1 Cyclohexanone 1 0E+05 max 10E+05 max 18E+04 nc 18E+05 n
2080 o 20601 ¢ 0 01 108918 Cyclohexylamine 12E+04 n~. 1.0E+05 v 73E+02 nc 7 3E+03 n
50EO03 1 SoE03 0 01 eeossess |CyhalolhnnKarate STEF0Z e 34E+03 nc 1BEF0T n 18E+0Z
10E.02 10£02 ¢ 0 o1 sasore  |Cypermethnin B1E+02 nc BBE+03 nc 37E+01 nc 36E+02 «c
75E03 75803 ¢ 0 01 s621507.8  [Cyromazine 4BE4+02 nc B6BE+03 nc 27E+01 o 27E+02 o
10E-02 1 10E02 1 0 Ot 1861-32.1 Dactnal B TE+DZ nc BBE+03 nc 3/E+01T nc 3BE+0Z e
30602 10602 1 0 QY 75990 Dalapon 18E+03 o 26E+04 e 11E+02 nc 1 1E+03 ~c
25E-02 25602 r 0 01 3gs15418  jDanitol 1.5E+403 nc 22E+04 nc 21E+01 nc 9 1E402 nc
Z4E01 24601 1 0 003 72548 [9]0]0) 2AE+00 o T7E+UT o Z8E-CZ2 o ZBE-OT o 16E+CT 6 OE-UT
J4E01 I4E01 o 0 003 72559 DDE 17E+00 o« 12E+01 o 20E-02 o 20E-01 o 54E+01 3 0E+00
34EQ1 1 50664 . 34E0T 1 SOE04 1 0 00% 50293 ODT 17E400 « 12E+01 o 20E-02 « 20E-01 | 32E+O1 2 0E+00
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Key i5IF * nEAST niNCEA x:WITHDRAMN 0:Ctrer EFA DUCUMENTS 1=ROUTE EXTRAPOLATION ca=CANCER PRG nc=NONCANCER PRG sat-SOIL SATURATION max=CEILING LIMIT “iahere nc < 100X ca) *“where nz < 10X ca)
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGS) SOIL SCREENING LEVEL
i V skin Migration to Ground Water
SFo RMDo 8Fi RO O abs. CAS No. Residenlial industrial Ambient Air Tap Walsr DAF20 | OAF 1
imghg-d)  (mphgd)  Vimgkgd)  (mghg-d)  C soily Sod (mg/kg) Sod imgkg) (ug/m*3) (vgh mghg) (mghg}
10E-02 10E02 r 0 01 ns3i9s  [Decabromodiphenyl ether 6 1E+02 nc B8BE+03 nc 37E+01 ne 3IB6E+D2
40E.05 40E05 1 0 O1 8065 48 3 Demeton 24E+00 nc 35E+01 o 15E-01 n: 15E+0) nc
6102 £1E.02 0 o1 2303164 Diallate BOE+00 : 40E+01 & 11E-01 < 11E+0)
90EQ04 n QOE04 1 D 01 333.415 Diazinon 55E+0T ne 78E+UZ e 33E+00 . 3 3E+0T ¢
40€-03 n 40E03 1 132649 Dibenzofuran 29E+02 nc S51E+03 nc 15E+01 o 24E+01 nc
10602 10E02 1 0 09 106 376 1.4-Dibromobenzene 6 1E+02 nc 88E+03 nc 37E+01 nc 36E+02 ne
8 4E-02 20802 1 B4ED2 20E-02 1 1 124.48 1 Dibromochloromethane TTE400 ca Z27E+00 & 8.O0E-0Z @ 13E-U0 o 4 OE-01 2 0E-02
14€+00 57E05 24E03 57605 1 1 96.12:8 1.2-Dibromo-3-chloropropane 4 5E-01 ca* 40E+00 o 2 1E-01 nc 4 8E-02 o
"CAL-Modified PRG" (PEA, 1994) 6 OE-02 9 6E-04 47E-03
8 5E-01 S7E0S 1 77EA1 STE-0S b 1 106 331 1.2-Dibromoethane 6 UE-U03 <« 48E-02 ca* B /E-U3 o 70E-U1 ca
TOEO01 10E01 1 0 01 84742 Dibutyl phthalate 6 1E+03 n~n BBE+04 o 3.7E+02 nc 3 B6E+C3 o | 2.3E+03 2 7E+02
30E-02 30602 0 01 1918-00 9 Dicamba ne 26E+04 ¢ 11E+02 nc 1 1E4C3
90E02 57E02  h 95.50-1 T,2-Dichlorobenzene S7E+0Z sar 37E+UZ e 2 TE+02 nc 3 7B+0Z e 17e+01 9 Ok-U1
S0E-04 n 92E 08 ¢ 1 541.73.1 1,3-Dichlorobenzene 13E+01 nc S52E+01 nc 3 3E+00 nc 55E+C0 nc
24E-02 J0E-02 n 22E02 23E00 0 1 106467 1.4-Dichlorobenzene 3.4E+00 « B81E+00 « 31E-01 o 50E-01 2 QE+00 1 0E-O1
4 5E01 4 5E 01 0 01 91-64.1 3.,3-Dichlorobenzidine TTE+00 ca SOE+U0 oo TO5E-U0Z o TOE-OI 7 OE-U3 3.0E-U4
J0E02  n I0E02 01 90-98.2 4,4'-Dichlorobenzophenone 18E+03 nc 26E+04 ~c 11E402 e 11E4(3 o
9 3E+00 9 3E+00 1 764.410 1.,4-Dichloro-2-butene 79E-03 @ 18E-02 o 72E-04 ca 12E-C3 o
20E01 57E-02 h 1 75.71-8 Dichlorodifiucromethane 94E+0T nc 3TE+UZ ne 2 TE+0Z nc 3HUEHZ nc
10601 h 14601 h 1 t543 1.1-Dichloroethane S59E+02 nc 21E+03 nc 52E+402 nc B8.1E+(2 2 3E+01 1 0E+00
5 7€ 03 S 7E 03 1 "CAL-Modified PRG" 3.3E+00 o 7 1E+00 o 12E+400 ca 20E+(0
9 1E02 J0E-02 n  QIE-02 14603 n 1 10706 2 1.2-Dichloroethane {(EDUT) IOB-01 car 7BE-UT a0 74E-UZ2 v 12E-UGT - 2 OE-0Z 1 0E-03
6 0E.01 GOE03 1 18E-O1 90E03 ¢ 1 75354 1.1-Dichloroethylene S54E-02 « 12E-01 o 38E-02 o 46E-02 - 6 0E-02 3 0E-03
10602 n 100 ¢ 3 156.59.2 1,2-Dichloroethylene (cis) 43E+01 nc 15E+02 rc 37E+01 nc B.1E+(1 nc 4 OE-01 2 0E-02
20602 206-02 1 1 156.60.5 1.2-Dichloroethylene {trans) 0 JE+UT ne 2 TE+0Z ne 7 3E+0T nc TZE+UZ ne 7 0E-D01 J.0E-0Z
J0E 03 JOEOY 10 01 120.83-2 2.4-Dichlorophenol 18E+02 o 26E+03 n: 11E+01 nc 11E+(2 nc 1 0E+00 50E-02
BOE-03 §0E-03 ¢ O 01 94 826 4-(2,4-Dichlorophenoxy)butync Acid (2,4-DB) 49E+02 nc 70E+03 nc 29E+01 nc 29E+(2 nc
TOE-02 TCE0Z ot 0 Ou5S 94757 2 4-Uichlorophenoxyacetic Acid {2.4-D) o UE+0Z e TZE+04 nc 37E+0T1 ne IBE+H{ I nc
6 8E-02 11E:03 1 68E-02 TIEQ3 0 1 78.87.5 1,2-Dichloropropane 35E-01 rar 77E-01 2+ 99E-02 ca 16E-C1 oo 3 0E-02 1 OE-03
10E-01 J0E-02  14E-02 5TE03 1 1 542756 1,3-Dichloropropene 70E-01 ca 16E+00 o 48BE-01 o 4.0E-C1 o 4 0E-03 2 0E-04
I0E03 3CE03 1 D 01 616.23-9 2 3-Dichloropropanol TBE+UZ e ZBE+U3 e TTE+DT ne TTEHZ nr
29E01 SOE-04 |  29E.0 14604 0 01 62.73.7 Dichlorvos 17E+00 o B5E+00 ¢ 23E-02 s 23E-C1 o
44€-01 a4ED 0 01 115.32.2 Dicofol 11E+400 ca 5BE+00 «a 15E-02 o 15E-C1 «
JOE02 h 57€.05 nh o1 17.736 Dicyclopentadiene 54E-07 nc TBE+00 e 2 TE-OT nc 4Z2E-CT
16E+01 SOE-05 1 16E+C1 50605 ¢ 0 Of 50.57 1 Dieldrin 30E-02 o 15E-01 & 42E-04 o 42E(3 « 4 0E-03 2 0E-04
57603 1 57603 h 0 01 112 345 Diethylene glycol, monobutyl ether 35E+02 nc 50E+03 nc 21E+01 nc 2.1E#(2 nc
206400 h 206+00 1 £ 01 111500 Diethylene glycol, monoethyl ether TOE+05 max TOE+0S mex 7 SE¥D3 »e 7 3E+H4 0
TIE02 b 11E02 1 0 01 617.845 Diethylformamide 6 7E+02 nc 97E+03 nc 40E+01 nc 40EH(2 nc
12E-03 60E-01 1 12E-03 60E01 (O 01 103231 Di(2-ethylhexyl)adipate 4 1E+402 @ 21E+03 « 56E+00 o 56E+(1
80E-01 80E-01 1 O Of 84662 Uiethyl phithalate 4 9E+04 nc TUE+US mae Z29E+03 nc Z2H9E+[4  nc
47E+03 47E-03 0 01 56.53-1 Diethylstilbestrol 10E-04 « 52E-04 a 14E-06 o 14E-(5 o
8OE-02 1 BOE-0Z r O 01 «222486  |Difenzoquat (Avenge) 49E+03 nc 70E+04 oc 29E+02 ~c 29E4(3 nc
20602 20802 r 0 01 Ti67.385  |DRUbEnzuron T12E+03 nc T.BE+0d nc 7 3E+07 o 7 3E+Z
11E-01 ¢ 1IEeOT 1 1 75376 1,1-Difluoroethane 42E+04 nc B 9E+(4
20602 n 20602 01 28551120 [Diisononyl phthailate 12E+03 nc 18E+04 nc 7 3E+01 nc 73E+H2 o
80E-02 1 80E02 r O 01 1445-75.6 Uusopropy!l methylphosphonate 48E+03 nc /7 OE+04 nc 2 9E+07 nc 2Z9E+ 3 nr
20E02 20602 1 0 01 55200647 |Dimethipin 12E+03 nc 18BE+04 nc 73E+01 nc 73E+2
20E04 20E04 ¢ O 01 60515 Dimethoate 12E+01 nc 1.BE+02 ne 7.3E-01 n 73E+00 «c
14E02 1 4E-02 0 01 119.90-4 3.3-Dimethoxybenzidine 35E+0T o TBE*0Z « 4BEDT o 48E+H0 o
57606 57606 x 1 124403 Dimethylamine 67E-02 nc 25E-01 ne 21E-02 o 35E-(2 «c
20£-03 206403 1 0 01 121.69.7 N-N-Dimethylaniline 12E402 nc 18E+03 nc 7.3E400 nc 7 3E+01 nc
7 SE01 7 5€-01 0o o1 95.68-1 2 4-Dimethylaniine b oE-UT & TJJE+O0 & YUE-03 a 9OE-(Z o
58E01 5 8E-01 0o 01 2141964 12.4-Dimethylaniline hydrochloride B84E-01 o 43E+00 « 12E-02 & 12E-(1
9 2E+00 926400 0 01 119937 3,3'-Dimethylbenzidine S53E-02 @ 27E-01 w 73E-04 o 73EA3 a




5} Smutker 5 AREAATLDI
hey 12iRIS hTHEAS] n=MNCEA a=WWITHDRAWN g=lther EPA DI UMENTS (=ROUTE EXTRAPOLATION ca=CANCER PRG ni-NONCANCER PTG sal-50IL SATURATION max=CEI NG LIMIT “tabere nc < 100> ra) “inhere ne < 10x ca)
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGs| SOIL SCREENING LEVEL
V skin Migration to Ground Waler
SFo RfDo SFy RO O abs CAS No. Residential Industrial Ambisat Air Tap Wa et DAF 20 OAF 1
Wmgkgd)  (mgkgd)  Vimg/kgd)  {mgkgd)  C soils Soil (mg/kg) Sod (mg/kg) (ug/m*3) {ug) {mgAg) (mghg)
26E000  x 3SF 00 0 01 5rda7 1.1-Dimethylhydrazine T9E-0T . 95EDT & T19E-03 2 26E-0)
IE0 x 37600 0 o1 540733 1.2-Dimethylhydrazine 13E-02 ¢ 6.7E-02 « 18E-04 2 18E-0} o
10E-01 h 86E-0) 1 0 01 63122 N.N-Dimethylformamide 6 1E+03 nc B8B8E+04 nc 3 1E+01 oo 3 B6E+03 n
V0F 02 TQECY 1 o0 01 120038 Uimethylphenethylamine 6 TE+0T nc B BE+0Z2 nc 3 /7E+00 n: JBE+0T oo
20E-02 20602 r 0 01 105 679 2 4-Dimethylphenol 12E+03 nc 18E+04 o 73E+01 o 73E+02 o | 90E+00 4 QE-01
BOE 04 60EC4 1 O 01 576 26 1 2 .6-Dimethylphenol 37E+01 n: 53E+02 nc 22E+00 nc 22E+01 nc
T0E 03 TOEU3 1 G 0ot 955 6 3. 4-Dhimethylphenol 6 TE+0T . BBE+DZ n~ 376+00 . 3IBE+CT
10E401  x 10E-G1 1 0 01 131113 Dimethyl phthalate 1 0E+05 max 10E+05 max 37E+04 nc 3 BE+05 o
10E 01 10601 1 0 01 120616 Dimethyl terephthalate 6 1E+03 . BBE+04 nc 37E+02 e 3IBE+03 nc
20EC3 20EQ3 1 0 01 131.89-5 4 o-Linitro-o-cyclohexyl phenol ZE+02 nc TBE+0T o 73E+00 o 7 3E+0T ne
40E04 N 40ED4 1+ 0 528 290 1,2-Dinitrobenzene 24E+01 nc 35E+02 nc 15E+00 e 15E+C1 ne
10E.08 YOED4 1 0 01 99650 1.3-Dinitrocbenzene 6 1E+00 nc BBE+01 noc 37E-01 n: 3IBE+CI nc
40E04  h 40604 1 0 01 10075 4 1.4-Dinitrobenzene 24E+0T nc JIBE+02 nc TDS5E+0C o T5E+CT e
20EC3 20603 1 C 01 51.28.5 2.4-Dinitrophenol 12E+402 nc 18E+03 nc 73E+00 o 7 3E+C1 n: 3 0E-01 1 Q0E-02
58ED1 6 6E-01 0 01 2¢321146  |Dinitrotoluene mixture 72E-01 « 36E+00 o 99E-03 « 99E-02 < 8 OE-04 4 0E-05
20F 03 20603 ¢ 0 O 121-14 2 Z.4-Uinifrotofuene (see Ulnilrotoluene mixiure} TZE+0Z ne TBE+0S ne 7 3E+00 nc 7 3E+(0T e 8.0E-U4 4 0t-05
10E0Y  h 10602 ¢ 0 01 606202 2 6-Dinitrotoluene (see Dinitrotoluene mixture) 6.1E+01 nc 88E+02 o 37E+00 nc 36E+(1 nc 7.0E-04 3 0E-05
10603 10603 1 0 01 88857 Dinoseb 6 1E+01 nc 8BE+02 o 37E+00 nc 3 BE+C1 ne
20ECC 20602 0 01 117840 di-n-Octyl phthaiate TZE+03 nc TUE+D4 sar 7 3E+07 e 73E+0Z nc 1.0+04 10E+04
11E02 11€.02 o 01 123090 1 1.4-Dioxane 44E+01 @ 22E+02 o 61E-01 c«a B61E+C0 «
156405 156405 0 003 1746016 Dioxin (2,3,7,8-TCDD) 39E-06 ta 27E-05 <« 45E-08 :« 45FE-07
JO0E02 3002 ¢+ 0 01 957 51 7 Diphenamid T8E+03 nc ZBEF04 . TIE+UZ o 1T TE+CS nc
25602 2502 ¢ 0 01 122.394 Diphenylamine 15E+03 nc 22E+04 nc 91E+01 nc 91E+(2 o«
JOE04 o J0E04 ¢ 01 747 N,N-Diphenyl-1,4 benzenediamine (DPPD) 18E+01 e 26E+02 nc 11E+00 ne 1 1E+(1 o
BCEO1 7 7E 01 o 01 122 66.7 1.2-Diphenylhydrazine b 1E-01 « JTE+00 o B/ t-03 o B84E-U.
9CEDI  n SOE-03 ¢ 0 01 127639 Diphenyl sulfone 58E+02 ac 79E+03 nc 33E+01 nc 3 3E+(2
22603 22803 1 0 01 85.00-7 Diquat 13E+02 nc 19E+03 w 8O0E+00 nc BOE+(1
BEE+00 n 8 6E 100 X 1937 377 Directblack 38 S/E-0Z ©w ZBE0T o 7BtE-04  /8E-D1 .
81E+00 n 81E+00 o 01 2662 45 2 Direct blue 6 60E-02 & 30E-01 «u 83E-04 «a B83E-03
93E+00 n 9 3E-00 ¢ o1 16071-855  |Direct brown 95 52E-02 «a 27E-01 o 72E-04 « 72E-C3
40E-05 40E0S 1 O 01 298 044 Disuitcton Z24E+00 o JIDSEF0T nc TOHE-OF n TOE4ID r:
10E-02 1 TOE0Z  r 0 01 50529 2 1.4-Dithiare 6 1E+02 nc B8E+03 nc 37E+01 e 3I6E+{2
20E-03 20603 1 0 01 330 54.1 Diuron 12E+02 nc 18E+03 nc 7.3E+00 e 7 3E+(1 nc
aLE-D) 45E-03 1 O 02 2435 10-3 Uodine 2 4EXTZ e IBE+0T rc T OE+0T o TSE+(Z -
20801 n 7429916 Dysprosium 16E+04 nc 10E405 max 73E4(3 nc
BOE-0) BOE-0T r O 01 115 29.7 Endosulfan 37E+402 nc 53E+03 nc 22E+01 e 22E+(2 1.8E+01 9.0€-01
20802 20E02 1 0 Ot 145.73.3 Endothall TZE+UT nc TBE+0A nc 7.3E+0T nc 7.3E+HZ o
30E-04 30604 1 0 01 72.208 Endrin 18E+01 nc 26E+02 nc 11E+00 nc 11E+(1 nc 10E+00 5 0E-02
99E-03 20603 n 42603 20E.04 1 1 10589 8 Epichlorohydnn 76E+00 nc 26E+01 nc 1.0E+00 nc 20E+(0 nc
57E-03 1 57E-03 1 0 91 106 98.7 1.2-Epoxybutane 3OE+U0Z ¢ BOE+03 nc ZTE+0T nc 2 TE#(Z o
25602 25602 1 0 01 755.94.4 EPTC (S-Ethyl dipropylthiocarbamate) 15E+03 nc 22E+04 nc Q1E+0T nc 91E(2 nc
50E-03 50603 1 0 01 wer2-870 |Ethephon (2-chloroethyl phosphonic acid) 31E+02 nc 44E+03 nc 1.8E+01 nc 1BE+(2
50606 SOEO4 1 0 01 563 122 Ethion SAE+CT nc d4dE+D072 nc TBE+00 nc TBEHIT
40EO1 n 57€:02 1 0 01 110805 2-Ethoxyethanol 24E+04 nc 10E+05 max 21E+02 nc 15E+(4 nc
IPEGT h J0E01 ¢+ 0 01 11115.9 2-Ethoxyethanol acetate 18E+04 nc 10E+05 max 1.1E+03 nc 1 1E+{4 oc
90E-01  + GO0E-01 ¢ 4 141785 Ethyl acetate TOE+04™ nc IVE+DZ <r J3e+03 n SOE+TS nr
4BE02 h 48002 ' 140685 Ethyl acrylate 21E-01 o 45E-01 o 14E-0t o 23E-C1 o
10E-01 2901 1 1 100-414 Ethylbenzene 2.3E+02 sar 23E+02 s 11E+03 . 13E+(3 ¢ 1.3E+01 7 0E-01
29ED03 n  A4O0E-01 n  29E03 PR 75.00-3 Ethyl chlorde SUE+D0 ¢ G DBE+00 ce 23E+00 o 4BE+T o
30601 h 30601 1 0 01 109 784 Ethylene cyanohydrin 18E+04 nc 10E+05 max 11E+03 o 11E+(4 -~
20E-02 b 20E02 1 0 01 107.15.3 Ethylene diamine 1.2E+03 nc 18E+04 o 73E+01 c 7 3E+(2 ne
20E420 20600 1 0 01 19721 1 tthylene glycol TUOE+0Y max VOEFDD wmaw 736403~ 7 3E+{4 .-
50601 37600« 0O 01 11752 Ethyiene glycol, monobuty! ether 31E+04 nc 10E+05 max 14E+04 ' 1BE+(4 .
106-00 35601 1 75218 Ethylene oxide 14E-01 o 36E-01 o 19E-02 o 24E-(2 o
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Rey (=IRIS h=HEAST n=NCEA x=WITHDRAWN o=Cther EPA DOCUMENTS r=ROUTE EXTRAPQLATION ca=CANCER PRG nc=NONCANCER PRG sat=S0IL SATURATION max=CEILING LIMIT *(whete nc < 100X ca) **(where nc« 107 ca)

TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGs) SOIL SCREENING LEVEL.
V skin Migrabon lo Ground Water
SFo RfDo SF RIOA O abs CAS No. Residentisi Industriat Ambient Air Tap Waie: DAF 20 DAF ¢
Viimghkg-d)  (mgkgd)  V(mgkg-d}  (mghkgd)  C soils ’ Soil (mg/kg} Sod (mg/kg) (ugm*3) (g (mgag) (ma/g)

THECT  n o BOEGS  : 13E01 ¢ BOEUS 1 3 Ot 5645 7 thylene thiourea (ETU) 4 4E+00 o 22E+07 - 6 1E-0Z2 o 6 1E-01 o

Z0E01 20601 1% 60 29.7 Ethyl ether 18E+03 st 1BE+03 sat 7 3E+02 o 12E+03 nc

90E0Z  n 9OEC2 1 1 976312 Ethyl methacrylate 14E+402 a0 14E402 <ar 33E+02 noc 55E+402 nc

1OE-05 o TOELS 1 0 00 2102 545 ttnyl p-mtrophenyl phenyliphosphorothioate B IE-UF nc BOEYOU nc 3 7/E-UZ n JIBE-OT  ne

IDE-00 I0Ee02 r o0 01 84.720 Ethylphthalyl ethyl glycolate 1 0E+05 ma: 10E+05 max 1 1E+04 nc 1 1E+05 nc

80E.03 BOECI 1 0 01 101200480 |EXpress 49E+02 nc 70E+03 nc 29E+01 e 2.9E+02 «c

25604 25604 1 0 01 22224926 |Fenamiphos TOE+0T w 22BE+02 ~c B TE-UT wc BTE+D0 -

1IE 02 13802 1 0 01 2164.17-2 Fluometuron 7 9E+02 nc 1.1E+04 nc 4 7E+01 o 47E+02 ne

60E02 1 0 21 16984488  |Flouride 37E+03 nc 53E+04 «nc 2 2E+03 nc

8DE02 1 §0EC2 1 0 01 59756 604 |FlUONGONE 4 8E+03 . 70E+04 nc Z9E+UZ nc Z28E+05  ne

20E-02 20602 10 01 56425913  |Flurpnimidol 1.2E+03 nc 18E+04 nc 7 3E+01 nc 7 3E+02 nc

60E02 60E02 « 0 01 66332 965  |Flutolanil 37E+03 nc S53E+04 nc 22E+02 nc 22E+03

10E 02 1T0EC2 1 0 01 69409.94.5  |Fluvalinate 6 TE+0Z nc BBE+03 nc 37E+0T nc 36E+0Z2  ne
3SE-03  «  10E-Q1  «  35EQ3 ¢+ 10E01 o+ 0 01 133073 Folpet 14E+02 o 70E+02 o 19E+00 o 19E+01 o
19E01 19€-01 o 01 72178.020 |Fomesafen 26E+00 0 130401 o 35E-02 o 35E-01

20£.03 TOECY 1 o0 01 944.22.9 Fonotos TZ2E+02 oo TBEF0T nc 7 3E300 e 7 JE+0T e

TSEQ1 0 A6ED2 0 01 50 00-0 Formaldehyde 92E+03 nc 10E+05 . 15E-01 o 55E+03 nc

206400 & 20200 1 0 0% 64.1E € Formic Acid 10E+05 max 1 0E+05 max 73E+03 rc 7 3E+04 nc

EEEE TR 19145 248 F—’osefyfal TOE+05 max TOUE+DS mar T1E+U4 o TTEHUS nc

IDEOT BEESCD  h 1 76131 Freon 113 5 6E+03 st S6E+03 sar 31E+04 . 59E+04 ac

VOEDY V0E03 v 11000 9 Furan 25E+00 nc BSE+00 o JITE400 o B IE+00 nc
IBE+00  n 3BE+D0 1 0 ot 67458 Furazolidone TSE-UT nc BOE-UT e 1TBE-U03 nc TBE-UZ c

30E-03 tagc2 noo 01 98 01-1 Furfural 18E+402 nc 26E+03 nc 52E+401 nc 1.1E+02 nc
SO0E<01 h S0E-Q1 o ¢ 01 531.82.8 Funum 97E-03 «» 49E-02 ¢« 13E-04 & 13E-03 «
0602 30E 02« R 60568-05-0 | UMECYCIOX TeE+0T & BZIE+0T o Z7E-01 @ Z27E+00 .

40E04 40E04 1 0 01 77182 822 |Glufosinate-ammonium 24E+01 nc 35E402 nc 15E+00 ne 15E+01 nc

40£-04 26E04 nh O 01 765-344 Glycidaldehyde 24E+01 nc 35E+02 nc 1.0E+400 nc 15E+01 nc

10E-D1 10601 1 0 01 1071836 Glyphosate o TE+03 nc BBEF04 oo 37E4UZ -~ JBE+0I

S0E05 50605 1 0 01 69906 402 |Haloxyfop-methyl 3 1E+00 nc 44E+01 nc 18E-01 nc 1BE+00 o

13E02 YIE02 0 01 79277.273  |Harmony 79E+02 nc 11E+04 oo 47E+01 n 4 7E+02 e
TSEN00 1 SCL.04 . 46E.00 . GSOE0s ¢ 0 o 7644 8 Heplachlor T1E-UT " 9BE-UF & 7TBE-03 & THE-UZ o | Z3E+0T TOE+00
Q1ED0 1« 13E05 0 9ME0) . 13E05 o« o qt W24 573 Heptachlor epoxide S53E-02 < 27E-01 = 74E-04 - 74E-03 o 7 0E-01 3 0E-Q2

206-03 20E-C3 1 0 01 £7-82-1 Hexabromobenzene 12E+02 »ne 1BE+03 nc 7 3E+00 ne 7 3E+01 nc
T6ES00 1 BOE-04 1 16E°00 1 BOE-DA 1 O Of 118.74.1 Hexachlorobenzene JO0e-07 o TOE400 o 47E-03 o 47E-U2 o Z20E+00 T0e-07
7BEG2 1 3CEGA n 7BEO2 . 3CEG4 o o G4 87683 Hexachlorobutadiene 6 2E+00 :a- 32E+01 - 86E-02 & BO6E-01 | 20E+00 1.0E-01
63E+00 63E00 0 004  319-84% HCH (alpha) 90E-02 «» 59E-01 «» 11E-03 o 11E-02 o 5 0E-04 3 0E-05
18E400 1BE0D 0 004 319.85.7 HCH (befa) JZE-UT o ZTEFOU @ J7E-03 o 3JT7E-0Z2 3 UE-03 1.0e-04
13E+00 A 3CE04 1 13E+00 1 30E04 ¢ 0 004  58.89.9 HCH (gammay) Lindane 44E-01 o 29E+00 @ S52E-03 o 52E-02 « 9 0E-03 5 OE-04
18E-00 1 18E400 0 004 608731 HCH-technical 32E-01 @ 21E+00 o 38E-03 @ 37E-02 o 3 0E-03 1 0E-04

70E-03 20605 h C O1 77474 ‘Hexachlorocyclopentadiene 42E+0Z2 ac SOUE+US nc 7 3E-U2 nc 2BE+0Z ne 4 0E+02Z 2 0E+0T
626403 46E:03 e o1 19408.74.3  |Hexachlorodibenzo-p-dioxin mixture (HxCDD) 78BE-05 «» 40E-04 o 15E-06 0 11E-05
T4EQ2 1 10603 1 Y4EDZ 1 10E3 ¢ 0 01 67721 Hexachloroethane 35E+01 - 1.BE+02 -~ 4.8E-01 o 48E+00 | 50E-01 20E-02

I0E 04 J0EO04 ¢ 0 01 70-304 Hexachlorophene TB8E+0T ne ZbE+UZ ne 1 TE#00 oc T TE+O0T W
1101 1 30E03 1 11EQT ¢ 30EQY 1 0 01 121824 Hexahydro-1,3,5-trinitro- 1,3, 5-triazine 4 4E+00 ca+ 22E+01 o 61E-02 « 6 1E-01

20606 ¢ 29606 . 0 01 822060 1,6-Hexamethylene disocyanate 17E-01 nc 25E+00 nc 10E-02 w 10E-01 n

BOE02 b 5TE02 1 4 110-54.3 n-Hexane TARHUZ s VTEHUZ s 2 TE40Z no 3 5E+UZ v

33E02 3302 ¢ 0 01 5123042 |Hexazinone 20E+03 nc 29E+04 nc 12E+02 n 12E+03

S0E-02 5002 r 0 01 2691410 |HMX 31E+03 nc 4.4E+04 nc 18E+02 n 18E+03 ne
30E+00 17ES01 o 0 01 302-01-2 Hydrazine, hydrazine suitate TBE-BT o BCEUT ~ 3BE-U4 o Z27E0Z
30E-00 n 176401 n o1 60-344 Hydrazine, monomethyl 16E-01 @ B2E-01 « < 0E-04 <« 22E-02 o
30E+00 n 17E+01  n 01 57.14.7 Hydrazine, dimethyl 16E-01 & B82E-01 « 40E-04 « 22E-02

S7E-03 7647.010  |Hyarogen chloride 2 TE+0T  nc
J0E03 20604 1 7783.064 Hydrogen suilfide 10E+00 nc 1 1E+402
40E02 h 4CE02 r 0 01 123313 p-Hydroquinone 24E+03 nc 3.5E+04 nc 15E402 nc 15E+03 o
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key 1=IRIS h=HEAST naNCEA x=WATHORAWN 0=Cther EPA DOCUMENTS 1=ROUTE EXTRAPDIATION ca=CANCLR PR ncsNONCANCER PR sat=SOIL SATURATION ma<=CEILING LIMIT *iwhere nc ~ 100X ca) "'{whete ne < 10X ca)

TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGs) SOIL SCREENING LEVELS
V skin Migration to Ground Water
SFo RfDo SFi RfOi O abs CAS No. Residentiat industrial Ambisnt Air Tap Water DAF 20 OAF ¢
1{mgkg-d)  (mgkgd)  (mghgd)  (mgkgd) € soils Sail (mg/kg) Sod {mg/kg} (ug/m*d) (ugh (mghg) (mgfkg)
13E02 13EC2 0 0 01 33554 440 |Imazalll TOE+02 nc TTE+04 «c 47E+0T o 47E+02 o
25601 25EC1 1 0 01 g1335.37 7 [Imazaguin 15E+04 nc 10E+05 wax 91E+02 nc 9 1E+03 nc
40802 o 40E02 1 0 01 w73a197 | Iprodione 2.4E+03 nc 35E+04 nc 1.5E+02 o 1.5E+03 =«
JOEAT  n [ 7433-896 Iron 2 3E+04 nc T.0E+05 nar TI1E+D0T n:
J0EQ1 30E-01 1 78831 Isobutanol 13E+04 oc 4.0E+04 s 11E+03 nc 1BE+03 n-
85604 1 20EC1 1 95E-04 ¢ 2O0E01 ¢ 0 01 7855 1 Isophorone 51E+02 car 2BE+03 - 71E+00 @ 7.1E+01 « 5 0E-01 3.0E-02
15E02 4 15E02 ¢ O 01 33820530  |Isopropalin 7E+02 nc T3JIE+04 nc 55E+0T nc D BE+0Z nc
10E01 11601 ¢ 0 01 1832.54.8 Isopropyl methyl phosphonic acid 6 1E+03 nc 88E+04 nc 40E+02 n: 3 6E+03 e
SOE-02 SO0E-02 1 0 01 82558.50.7  |Isoxaben 31E+03 nc 44E+04 nc 18E+02 nc 1.8E+03 nc
18E+01 n 18E+01 ¢ 6 01 143 590 Kepone 2/E-02 ca T4E-UT o 3/E-Ud @ 3/7E-03 «n
20603 20803 1 0 01 77501634 |Lactofen 12E+02 nc 1BE+03 nc 73E+00 nc 7 3E+CT1 e
PRGs Based on EPA Models NEUBK 1994 and TRW 1996; 7439921 Lead 4 DE+02 nc 7 5E+02 ac
10£-07 0 01 78-10.2 [ead (lefraethyl) ® TE-03 wc BBE-0Z 3BE-03 nc
20E-03 20E03 1 O 01 330552 Linuron 12E+402 n: 1BE+03 nc 73E+00 nc 7 3E+C1 e
20E:02  «x 0 7439.93.2 Lithium 16E+03 nc 41E+04 nc 7 3E+C2 e
20E 0 20601 1 0 01 83055996 |Londax T2E+04 nc TOE+0S max 7 3EF0Z o 73E40U3 nc
20802 20602 1 0 01 121.75.5 Matathion 1.2E+03 nc 1BE+04 nc 73E+01 nc 7 3E+(2 ~c
10EQ1 10E01T 1 O 01 108316 Maleic anhydride 6.1E+03 nc 8BE+04 nc 37E+02 « 36E+C3 nc
50E-01 SQE01 1 1 123-33-1 Maleic hydrazige T/E+03 nc Z24E+403 sar T 8E+03 nc 3UE+LS  oc
20E-05  n 20605 r 0 D1 106 7.3 Malononitrile 12E+00 n: 18E+01 o 73E-02 ne 73E-01 n
I0E02  n 3002 1 0 01 8018 01.7 Mancozeb 18E+03 nc 26E+04 nc 11E+02 nc 1 1E+(3 nc
60E02 o 50E03 . 6O0EO2 ¢ SOED3 1 O 01 12427762 |Mlaneb B.TE+UD cas 4 TE+0T o T.TE-OT a0 T.7E+U0 <
24602 14E05 0 0 7439 96.5 Manganese and compounds 18E+03 nc 32E+404 nc S51E-02 . 88E+(2 n
S0E-05 n 90E-05 1 0 01 950 107 Mephosfolan 55E+00 nc 7 9E+01 nc 3 3IE-01 nc 33E+(0 nc
30E-02 JO0E-02 1 0 01 2as07 064 |Mepiquat TBE+U3 nc Z2bE+04 nc T TE+UZ e 1T.TE+U3 o
29E02 n 1DE-OY o 28E-02 ¢« 10E01T ¢ 0 01 149.10-4 2-Mercaptobenzothiazole 17E+01 <« B85E+01 «a 23E-01 :w 23E+(0
30£.08 0 7487.94.7 Mercury and compounds 23E+01 nc 61E+02 nc 11E+(1 nc
86E-05 1 7439.97 6 Mercury (elemental) JTE-OT ne
10804 [ 22967926 |Mercury (methyl) 6 1E+00 nc BBE+01 nc 3BE+(0 nc
I0E05 JOE5 r 0 01 150-50-5 Merphos 1 8E+00 nc 26E+01 nc 11E-01 nc 11E4(0 nc
30E 05 30E-05 1 0 D1 78-48-8 Merphos oxide 1T8E+00 nc 2Z2BE+0T e TTE-OT nc T TE4(U ac
60E-02 60E02 r 0 01 s7837.19 1 |Metalaxyl 37E+03 nc 53E+04 oc 22E402 n: 22E4(3 nc
10608 20E08  h o1 126987 Methacrylonitrite 21E+00 nc 8BE+00 nc 7.3E-01 n 1.0E+{0 nc
50E-05 SOE-05 1 0 O 10265626 | Viethamidopnos STE+00 nc 44E+0T nc TBE-OT ne 18E+(U nc
SO0EDT SGEOT  r 0 01 67 56 1 Methanol 31E+04 nc 10E+05 max 18E+03 nc 18E+(4 nc
10E:03 V0E03 ¢ 0 01 950378 Methidathion 6 1E+01 nc BBE+02 nc 3.7E+00 nc 3 6E+01 nc
25€-02 25602 1 1 16752.77.5 | Methomyl 44E+0T nc THE+0Z nc G TE+OT nc TOE+0Z ne
50603 50603 ( O 01 72435 Methoxychlor 31E+02 nc 44E+03 nc 18E+01 n 1BE+(2 - 1 6E+02 8 0E+00
10603 h 57E03 1 0 01 109-86-4 2-Methoxyethanol 6.1E+01 nc B8.8E+02 nc 2 1E+01 nc 36E+(1 nc
20603 n 20E03 r 0 01 110496 Z2-Methoxyethanol acelate VTZE+0Z nc TBE+03 nc 7 JE+D0 nc 7 SEHI T nc
46E02 n 46E02 1 0 01 99.59.2 2-Methoxy-5-nitroaniline 1.1E+01 « 54E+01 o 15E-01 o 15E+(0
10€+00 h 10E+00 1 1 79.20.9 Methyl acetate 22E+04 nc 96E+04 nc 37E+03 o 6 1E+4(3
30E02 h 3I0E-02 1 1 96333 Methyl acrylate 70E+07T nc Z3E+0Z2 nc T TE+0Z nc 1BEHZ o
2401 n 2401 ¢ 0 01 95.534 2-Methylaniline (o-toluidine) 20E+00 o 10E+01 o 2BE-02 o 28E-(1 «
18E01  h 18BE01 1 0 01 636215 2-Methylaniline hydrochlonde 27E+00 o 14E+01 o 37E-02 o 37E(1 «
10E+00  x 10E-00 r 0 O1 79.22 1 Methyl chlorocarbonate o TE+04 o TUE+UD max 3 /E+0U3 n 30E+H(4 e
SOE04 SOEG4 1 0 01 947456 2-Methyl-4-chlorophenoxyacetic acid 31E+01 nc 44E+02 nc 18E+00 n 18E+01 o
10E-02 10E02 1 0 01 54815 4-(2-Methy!-4-chlorophenoxy) butyric acid 6 1E+02 n. 88E+03 e 37E+01 nc 36E+(2 n
TOE03 TOE-03 1 0 01 93652 2-[2-Methyl-4-chiorophenoxy) propionic acid B TE+UT "nc BBE+0Z nc J7E+00 nc JBE+IT nc
10603 10603 1 0 01 16484.778 | 2-(2-Methyl-1,4-chlorophenoxy) propionic acid 6 1E+01 oc 88E+02 nc 37E+00 nc 3 BE+0T
86E-01 r 86E0)  h 1 108.87-2 Methylcyclochexane 26E+03 . BBE+03 nc 31E+03 o 52E+03 e
256C1  h 25601t 6 a1t 10177 4 4 -Methylenebisbenzeneamine E+00 0 S8E+O0 o Z27EDZ o Z/E-IT o
13E01 h  70E-04 h  13E01 h TOE04 1 O 0% 101144 4 4'-Methylene bis(2-chloroaniline) 37E+00 v 19E+01 e 52E-02 « 52E-(1 oo
46E02 48602 1 o o1 101611 4 4'-Methylene bis(N N'-dimethyljaniline 11E+01 o 54E+01 « 15E-01 o 15E410




S J Smucker 8 110100
Key 1=1RIS h=HEAST n=NCEA x=WITHDRAWN 0=Other EP4 DOCUMENTS 1=ROUTE EXTRAPOLATION ca=CANCER PRG nc=NONCANCER PRG $a1=SOIL SATURATION max=CEILING LIMIT *{whete nc < 100X ca) *“iwhers nc < 10X ca)
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGs) = SOIL SCREENING LEVEL
Vv skin " Migration t Ground Water
Sfo RfDo SFi RfGi Q abs. CAS No. Residential industrisi Ambient Air Tap Water DAF 20 LA
mgkg-d)  (mghkgd)  V(mg/hgd)  (mgkgd)  C soils Soil (mg/kg) Soil (mg/kg) (ug/m*3) (ugh) {mgha} {meg)
10E-02 N TOE-02 1 1 74953 Methylene bromide 6 /E+0T nc 24E+02 n: JVE+UT ne 6 1E+01 nc
75603 60E.02 1 1EE-03 B6E0T  h 1 75-09-2 Methylene chloride B9E+00 ca 21E+01 o 4 1E+00 o 43E+0C « 2 0E-02 1 OE-03
17E04 1FE04 a0 O3 10158 B 4.4'-Methylene diphenyl dusocyanate 10E+01 nc 15E+02 nc 62E-01 nc B.2E+0C «c
6 0F 01 26601 1 1 78.93.3 Methyl elhyl ketone 7 3E+03 nc Z2BE+U4 ne TOE+03 nc TBE+0Z e
11E+00 TIES00 0 01 §9-344 Methyl hydrazine 44E-01 « 22E+00 ca 61E-03 o 61E-02 o
8OE-02 N 2302 n 1 108101 Methyl isobutyl ketone 79E+02 e 29E+03 nc B.3E+01 nc 16E+0Z nc
STE-D4 1 S7E04 n 0 O 24.931 Methyl Mercaptan SOE+0T ne SOE+0Z e 2 TE400 e 2 TE+01 nc
14Ee00 20000 4 1 80-62-6 Methyl methacrytate 22E+403 nc 27E+03 sn 7.3E+402 . 14E+0T e
33602 33E02 ¢ 0 01 99558 2-Methyl-5-nitroaniline 15E+01 o 75E+01 o 20E-01 « 20E+0(
2504 25604 1 0 Ot 298-00-0 Methyl parathion TOE+0T nc Z2E+0Z ne S 1E-O0F e 9 TE+O00 e
SQE.02 SCE0Z 1 0 01 95.48.7 2-Methylphenol 31E+03 nc 44E+04 nc 18E+02 nc 1 BE+00 nc 1 5E+01 8 OE-01
50E-02 S0E0Z 1 0 01 108394 3-Methylphenol J31E+03 nc 44E+04 nc 1.8E402 nc 18E+00 nc
50E-0Y b 50603 1 0 0Ot 106.44 5 4-Methylphenol JTE+0Z ne 4dE+0T o TBEHUT nc TBEFDI e
20602 n 20E02 ¢+ O 01 633135 Methyl phosphonic acid 12E+03 nc 18E+04 nc 73E+01 nc 7.3E+00 nc
60E03 N TIED2  h 25013154 |Methyl styrene (mixture) 13E+02 nc SBE+02 nc 4 2E+01 oc 60E+0"
TOE02 n TOE0Z 1 98.83 9 Methyl styrene (alpha) 6.8E+02 sat 6BE+UZ sar ZBE+0Z ne 4 JE4UL e
BEE-01 1 1 1634.044 Methyl tertbutyl ether (MTBE) J1E+03 nc 20E+0 noea
18E.03 18E 03 1 "CAL-Madified PRG" 1.7E+01 <« 3 7E+01 « 37E+00 « 62E+00 o
1EE01 1SE-CY ¢ 0 01 s1218-45.2  (Metolaclor (Dual) 97E+03 nc TOE+US mex SOE+UZ nc 5 5E+00 nr
25€92 2502 10 01 21087648 |Metribuzin 15E+03 e 22E+04 nc 91E+01 nc 9 1E+0) ne
18E+00 20604 . 1BES00 1 20604 1 o0 1 2385 85-5 Mirex 2.7E-01 « 14E+00 o 37E-03 o 37E-00 o
20E03 20603 1 O u1 2212567 1 Molinate TZE+02 o TBE+03 nc 73E+00 nc 7 3EF0 ¢
50E03 h o 7439 98 7 Molybdenum 39E+02 ac 10E+04 nc 18E+0! nc
10E:01 10E0Y h O 01 10599-903  [Monochloramine 6 1E+03 n 8B8E+04 nc 37E+02 nc 36E+01 nc
20E-03 1 20602 1 0 01 300.76-5 Naled TZE+QZ e 1BEF0I ¢ 73E+00 nc /7 JE+D ne
10E-01 10E01 ¢ 0 0t 15299997 [Napropamide 6 1E+03 n~: B8BE+04 oc 37E+02 nc 36E+03 ne
206-02 4 0 7440.02-0 Nickel (soluble salts) 16E+03 nc 4.1E+04 nc 7.3E40? o 1.3E+02 7 OE+00
TAL-Moditied PRG™ (PEA, 1954) 1.5E+02
84ECT . 0 Nickel refinery dust 8 DE-03
1TEL00 o i 12035722 |Nickel subsulfide 11E+04 & 40E-03
15603 «x TS0 ¢ 0 O 1929-824 Nifrapynin 9ZE+UT ~c T3E+03 nc SOE400 ne STE4UTD o
Tap Water PRG Based on Infant NOAEL 1see IRIS) 14797 558 |Nitrate 10E+0Y e
10EO1 x 10102439 |Nitric Oxide 78E+03 n: 1 0E+05 max 36E+03 e
Tap Water PRG Based on Infant NOAEL (see IRIS} 1a797.650 |Nitrite TOE+03  nc
57E05 ¢ STEDS om0 01 88.744 2-Nitroaniine 35E+00 nc S5O0E+01 ne 21E-01 o 21E+0) «c
SQE 04 1 57608 h o1 98-95-3 Nitrobenzene 20E+01 o 11E+02 n 21E+00 nc 3 4E+0) o 1 0E-01 7 OE-03
70E02 n TOE02 r 0 01 67209 Nifrofurantoin 43E+03 o O ZEF04 o ZBE+UZ nc ZOEF0T nr
156400 G4E-D0  h o 01 59870 Nitrofurazone 32E-01 2 16E+00 o 72E-04 o 45E-0) a
14£.02 14€:02 1 0 01 55630 Nitroglycerin 35E+01  18E+02 -« 4B8E-01 « 48E+0)
1OEO1 1 10EOT 1 0 Of 556.88.7 Nilroguanidine 6 TE+03 nc BBE+0d nc 3 7E+0Z2 nc JBEFO3 nc
BOE.03 n 80E03 0 01 100-02-7 4-Nitrophenol 489E+02 nc 70E+03 nc 29E+01 ne 29E+02
9 4E-00 57€.03 r  94E<00 h  57E03 1 1 7946.9 2-Nitropropane 72E-04 o 12E-03 <
5 4Ev00 SBE-00 1 924.16-3 N-Nitrosodi-n-bufylamine 24E-02 o BIEDZ & 12E03 o Z20E0T &
2 8E+00 28600t v Gt 1116.54.7 N-Nitrosodiethanoiamine 17E-01 o BBE-01 o 24E-03 o 24E-02 -
156002 156002 ¢ g 01 55185 N-Nitrosodiethylamine 32E-03 « 16E-02 o 45E-05 <« 45E-01 «
5 1E~01 48E-Q1 o 01 62759 N-Nitrosodimethylamine SO5E-U3  4BE-02 o T4E-04 & TIE-OF o
49803 49E03 1 0 01 86106 N-Nitrosodiphenylamine 99E+01 o 50E+02 e 14E+00 o 14E+01 o 1 0E+00 6 0E-02
7 0E+00 TOEA0O ¢ o 01 62164.7 N-Nitroso di-n-propylamine 69E-02 «» 35E-01 «u 96E-04 - 96E-03 <« 5 0E-05 2 OE-06
226401 22E-01 ¢ 0 01 10595956 | IN-NIroso-IN-methylethylamine 2280 o TIEDT & TJTECE  JTECT o
21E00 29E00 o 01 930-55-2 N-Nitrosopyrrolidine 23E-01 « 12E+00 o 31E-03 o 32E-02 o
10602 h 10E02 ¢ 1 59-08-1 m-Nitrotoluene 3.7E+02 o 10E+03 st 37E+01 nc 61E+(1 -~
10E02 b 10E02 1 1 88.72 2 o-Nitrotoluene 3 /E+U2Z e TOE+0U3 a0 37E+07 nc O TE+CT -
10E02  h 10E02 1 1 99 990 p-Nitrotoluene 37E+402 nc 10E+03 sat 37E+01 e 6 1E+(1 n-
40E02 40E02 r 0 01 274132 |Norflurazon 24E+03 nc 35E+04 nc 15E+02 nc 15E4(3 n
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Key 1ZIRIS h=HEAST n=NCEA x=WITHDRAWN o=ther EPA GLCUMENTS r=ROUTE EXTRAPOLATION ca=CANCER FRG ncaNONCANCER PRG sat=30IL SATURATION max~CEILING LIMNT “where nr < 130% ca) ""jwhere he < 10X ra)
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS {PRGs) SOIL SCREENING LEVEL
V skin Migration to Ground Water
Sfo RfDo SFi RfDi O mbs CAS No. Residential Industrial Ambient Air Tap Wats DAF 20 DAF 1
1{mg/kg-d) {mgfkg-d) 1img/kg-d) (mg/kg-d) C soils Soil (mg/kg) Sod (mg/kg) {ug/m*3) {ugh: {mgg) (mg/kg)
70E04 TOECA ¢ 0 01 85509 154 |NuStar 43E+01 nc 6 2E+02 nc 26E+00 nc 26E+0  n
10603 I0E03 r 0 0 5% 520 |Octabromodiphenyl ether 18E+02 nc 26E+03 n 11E+01 nc 1 1E+0 or
20603 b JOE03 0 0 152 16 9 Octamethylpyrophosphoramide 12E+02 rc 1BE+03 nc 73E+00 o 73E+0
S0E-02 SO0EN2 ¢ 0 Ot 15044.88 3 | Oryzaln STE+D3 o 43E+0T o TH8E+DZ e 18E+DT nc
SOE03 506-0% 1 0 01 19666309 |Oxadiazon 31E+02 nc 44E+03 e 18E+01 o 18E+0? ¢
25602 I5E02 1 0 01 23135220  |Oxamyl 15E+03 nrc 22E+04 nc 91E+01 nc 91E+02 e
ICE-03 30603+ 0 01 a2av4033 |Oxylluorfen TBE+DZ nc 2DE+03 n~ T TE+0T o T TEHDT ne
t3g0z o 102 o0 01 w3620 (Paclobutrazol 79E+02 . 11E+04 nc 47E+01 nc 47EHD2 o
45E-03 4560 ¢ 0 G 4685-14.7 Paraquat 27E+02 nc 40E+03 oc 16E+01 nc 16E+02 nc
60EC3 60E0F 1 D 01 56380 FParathion 3.7E+UZ nc S3E+03 ne ZJEF0T e 2 Z2E+02 o
50E-02 h 50802 r O 01 114717 Pebulate 31E+03 nc 44E+04 o 1BE+02 nc 1BE+03
40602 GOE02 ¢ & 61 40457421 |Pendimethalin 24E+03 ¢ 35E+04 nc 15E+02 nc 15E+03 nc
2302 n 2 3602 0 01 8784 3 Pentabromo-6-chioro cyclohexane 2 TEX0T <« TI1E+02 = 25E-01 a 28E+0] o
20803 20603 r o0 0% 34819 |Pentabromodiphenyl ether 12E+02 ne 1BE+03 nc 73E+00 nc 7 3E+01 nc
§0E-04 1 BOEOA 1 0 01 608-93.5 Pentachlorobenzene 4.9E+01 nc 70E+02 nc 29E+00 nc 2.9E+C1 e
26E-01  n JOE-03 1 2ARE-Of 30603 1 0 Of 82588 Pentachloronitrobenzene TSEFOU a- TDEHUT a Z6E-U2 a2 Z6E-UT
12601 1 30E02 0 12E01 I0E02 1 0 025 87865 Pentachlorophenol 30E+00 « 11E+01 - 56E-02 «u 56E-01 « 3 0E-02 10E-03
SUE04  x 0 7601-50-3 Perchlorate 39E+01 ac 10E+03 nc 1.8E+C1 nc
SCE02 o 50602 ¢ 0 01 2645531 | Permetnrin STE+U3 nc 44E+0F nc TBE+0Z nc 18E+(3 o
JsEM 25601 1 0 01 11684634 (Phenmedipham 1 5E+04 nc 10E+05 max G 1E+02 o S 1EH(3 nc
60E-01 OEO1 1 0 01 108-95.2 Phenol 3.7E+04 nc 10E+05 maxr 22E+03 n: 22E+(4 nc 1 0E+02 5 0E+00
20601 n 206-03 1 0 01 92842 Phenothiazine TJE+0Z2 nc T BEAUS nc 7 JEFD0 n 7 3EHT o
§0£-03 60E03 1 0 01 108-45 2 m-Phenylenediamine 37E+02 nc 53E+03 nc 22E+01 nc 22E+(2
EXI t9E01 r 0 Ot 106-50-3 p-Phenylenediamine 12E+04 nc 10E+05 mex 6.9E+02 nc 69E+(3 o
8CE05 8CECS 1 D D1 52-184 Fhenylmercuric acetate 4 BE+00 nc 7OE+0T e ZBE-O7 o ZYEHID nc
19603 h 19E-03 6 01 00437 2-Phenylphenol 25E+02 @ 13E+03 o 35E+00 « 3ISE+1
20604 h 20604 1 0 01 298-02-2 Phorate 12E+01 nc 1BE+02 nc 73E-01 n 7 3E+00 nc
20602 1 20602 0 01 732 1146 Phosmet 126+03 nc TBE+Ud nc 73E+0T nc 7 JE+UZ ne
J0E04  h 8BE5 1 0 01 7603512 |Phosphine 1 8E+01 nc 26E+02 ac 31E-00 o 1IE+D1
29E03 7664.38 2 Phosphoric acid 10E+01 nc
20E-05 ¢ 0 7723140 Phosphorus (white) T6E+00 nc &TEFQOT ¢ 7 3B 0T ne
10E+00 b 1CES00 1 O 01 100210 p-Phthatic acid 6 1E+04 nc 10E+05 max 37E+03 nc 36E+14
20E+00 34802 h 0 01 85449 Phthalic anhydride 1 0E+05 max 1 0E+05 max 12E+02 nc 7 3E+04 nc
TCEO02 TCE02 1 0 01 1918-02 1 Picloram 43E+03 nc BZE+0F nc ZBE*UL nc £ BEHIS o
YOE02 10E02 ¢ O 01 23505-41.1  |Pinmiphos-methyl 6 1E+02 nc BBE+03 o 37E+01 nc 36E+)2 o
B9E-G0 h  VOE-06 h  B9E-00 TOEDOS 1 0 01 Polybrominated biphenyls 55E-02 «~ 28E-01 ca 76E-04 cov 76E-03 :a
20E-00 1 2 0E+00 0 01a 1336363 Polychlorinated biphenyls {PCBs) Z228-07 @ TOE+UD ¢ J3ECU3 o 34E-(Z o
70E02 1 7QEDS 1 7O0E-02 TOEOS ¢« O D14 12674192 Aroclor 1016 39E+00 n: 29E+01 ca 96E-02 «-~ 96E-01 -
20E400 1 2 DE+00 0 014 11104282 Aroclor 1221 22E-01 « 10E+00 e« 34E-03 «a 34E-02 «
20E+00 2 0E+-00 0 014 11141.16.5 Aroclor 12327 Z7E-O07T o TOE+0D ca 34E-03 & 34E-07 o
20E+00 1 2 0E +00 0 D14 53469.219 Aroclor 1242 22E-01 « 10E+00 ca 34E-03 o 34E-02
20800 2 0E+00 0 014 12672298 Aroclor 1248 22E-01 & 10E+00 o 34E-03 « 34E-02 «
206400 1+ 20605 +  20E+00 20E-05 1 O 014 1109766 1 Aroclor 1254 22E-07 - TOUE+O0 o J4EL3 o JAENT
206400 20E+00 0 014 11096825 Aroclor 1260 22E-01 « 10E+00 e« 34E-03 o 34E-12 «
013 Polynuclear aromatic hydrocarbons (PAHSs)
60EV2 1 E0E02 1 1 83129 Acenaphthene 37E+03 e 3BE+0T 0 Z2E+UZ nc 3 /BE+IZ ne 57E+07 2 9E+0T1
30E01 30E01 ¢ 1 120-12.7 Anthracene 22E+04 nc 10E+05 max 11E+403 nc 18E+)3 = 12E+04 59E+02
73E-01  n 31E-01 0 013 56553 Benz(alanthracene 62E-01 o 29E+00 o 22E-02 o 92E-92 « | 20E+00 8 0E-02
73E01  n 31E-D1 0 013 205992 Benzo{b[fluoranthene 62E-07 & Z8E+00 & 22E-02 o S2E-J2 < S CE+00 2 0E-07
7302 0 31E-02 0 013 207089 Benzolkjfluoranthene 62E+00 « 29E+01 o 22E-01 = 92E-)1 o | 48E+01 20E+00
"CAL-Modified PRG" (PEA, 1994) 6 1E-01
73600 1 31E+00 0 013 50328 Benzolajpyrene 6.2E-02 o ZY9E-O0T o Z2E-03 o YZE-J3 - 8 Ok +00 4 0t-0O7
"CAL-Modified PRG" (PEA, 1954) 15E-)3
73E0  n 3103 0 013 218018 Chrysene 62E+01 « 29E+02 o 22E+00 o 92E+00 « 16E+02 8 0E+00
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Key 1=IRI3 n=HEAST n=NCEA x>MTIHDRAWN g=Tthet EPA DOCUMENTS 1=ROUTE EXTRAPOLATION ca=CANCER FRG nc=MTNCANCER PR3 sal-SOIL SATLIRATION max=CEILING LIMIT *(where nc < 100X ca) *“fwhere nc < 10X ca)
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGS) SOIL SCREENING LEVEL,
V skin - Mgration to Ground Water
SFo RfDo SFi RIDI O abs, CAS No. Residentiat Industriat Ambssnt Air Tap Waler DAF 20 OAF 1
Hmgkgd)  (mghkgd)  (mghgd)  (mg/kg-d) soily Soil (mg/kg) Sod {mg/kg) (ug/m*3) ug/) (mgig) (mg/kg)
"CAL-Moditied PRG" (FEA, 1994) 6 1E+00
738400 31E400 n 0 013 53703 Dibenz[ahlanthracene 62E-02 <« 29E-01 & 22E-03 «a 92E-0) o 2 0E+00 8 0E-02
40E02 40E-02 ¢ 0 013 205440 Fluoranthene 23E+03 nc 30E+04 nc 15E+02 nc 15E+C3 oo 4 3E+03 2 1E+02
40ECZ 40E02 1 9 8R.73.7 FHuorene 26E+03 o 33E+04 nc TOE+0Z e Z4E+0Z o SBE+DZ 2 8E+01
73E01 31E:01  n 0 0iY 193395 Indeno[1,2,3-cd]pyrene 62E-01 a2 29E+00 o 22E-02 . 92E-02 1 4E+01 7.0E-01
20802 86E-04 1 1 91-20-3 Naphthalene 56E+01 nc 19E+02 nc 3 1E+00 nc 6 2E+C0 n: 8 4E+01 4 0E+00
30E-02 30E-02 1 1 129-00.0 Pyrene Z23E+03 nc DAE+D0L ne TTE+DZ ne TBE+LZ nc 4 2E+03 2 1E+02
15601 90ED3  « 1SEC1 ¢ 9OEG3  r O 01 6:747.085 |Prochloraz 32E+00 ¢ 16E+01 0 45E-02 & 45E-01
60E.03 n 60E03 1 0 01 26390360 |Profluralin 37E+02 nc 53E+03 nc 22E+01 e 22E+(2 n:
15602 1EE02 1 O 01 1610 18-0 Frometon 92E+07 nc T3E+04 nc S5E+UT ne SSE+UZ e
40E03 40E03  r 0 01 7287.196 Prometryn 24E+02 nc 35E+03 nc 15E+01 ne 15E+(2 o
7SE02 75E02 ¢+ 0 01 23950-58-5  |Pronamide 46E+03 o 66E+04 nc 27E+02 n 2.7E+(3 «nc
13662 IEX 7R 1918-16.7 Fropachlor 7 8E+02 ne TTE+04 ne 47E+0UT nc 4 7EH{Z ne
S0E0) SQE0Y 1 O 01 709.98-8 Propani 31E+02 nc 44E+03 nc 18E+01 nc 18E+(2 e
20802 20602 1 0 O3 2312.35-8 Propargite 12E+03 oc 1B8E+04 nc 73E+01 nc 7 3E+H(2
20601 20603 1 0D 01 107-19.7 FPropargyl alcohol T2E+07 nc TBE+U3 ne 7 3E+00 ne 7 SEHIT e
20E02 20602 1 0 01 139 40 2 Propazine 12E+03 nc 1B8E+04 oc 73E+01 nc 73E+(2 nc
20802 20E02 1 0 01 122-42.9 Propham 12E403 nc 18E+04 nc 73E+01 nc 73E+(2 nc
1IEDZ 1302 1 0 01 50207-50.1 |Propiconazoie 7 9E+0Z2 ne TTE+04 ne 47E+UT e 4 7EHZ nc
10E 01 TIECYT 58828 Isopropylbenzene (Cumene) 16E+02 nc S52E+02 nc 40E+02 n 66E+(2 nc
10E02 n 10602 1 1 103.65-1 n-Propylbenzene 14E+02 nc 24E+02 sat 37E+01 nc 6 1E+(1 nc
20:+01 h 206+00 1 0 01 57.556 Propylene glycol TOE+DS max TOE+05 max 7 3E+04 nc 7 3E+(DS ar
TOED1 b TOEOT 0 01 111353 Propytene glycol, monoethyl ether 43E+04 nc 10E+05 mix 26E+03 nc 26E+(4 nc
FOE-D1  h SE01 1 0 01 107.98-2 Propylene glycol, monomethyl ether 43E+04 o 10E+05 max 21E+03 nc 26E+(4 nc
24E01 1 88EG3 ¢ 13E02 1 BBEDI 1 1 75.56.9 FPropylene oxide TOE+0U0 car S TEH0U v S ZE-OT car Z2Z7E-LT
25E-01 25601 1 0 01 81335.77.5  |Pursuit 15E+404 nc 1 0E+05 max 91E+02 nc 9 1E+(3 nc
25E-02 25602 ¢ 0 01 51630-58.1  |Pydrin 156403 nc 22E+04 nc 91E+401 e 91E+(2 e
10E-03 1 1T0E03 (0 Ot 110-86-1 Pyridine B TE+OT nc BBE+0Z nc 3 7E+D0 nc JOEH T nc
SOE.08 S50E04 1 O 01 13593.038  |Quinalphos 31E+01 nc 44E+02 nc 18E+00 nc 18E+(1 nc
12E401  h 12E401 o 0 o1 91.22.5 Quinoline 41E-02 o 21E-01 « 56E-04 «» 56E-(3 a
11E0Y 1+ 30EO03 1 T1E-01 r  30E03 r O 01 121-824 RUX (Cyclonite) 4 4E+00 - 22E*0T o CIE-O0Z « BIE-{T
30E 02 3002 r 0 01 10453-86.8  |Resmethrin 18E+03 nc 2.6E+04 nc 11E+02 nc 1 1E+(3 no
S0E-02 b 50602 r 0 01 299.84-3 Ronnel 31E+03 nc 44E+04 nc 1BE+02 o 1BE+(3 n
40E 03 40E03 1 0 01 83.794 Rotenone 2 A4EF0Z nc S OE+03 nc THE+UT e TOE+UZ e
25E-02 25602 1 0 01 78587.05.0 |Savey 15E+03 oc 22E+04 nc 91E+01 nc 9 1E+112 o
SOEO03 nog1 7783.00-8 Selenious Acid 31E+02 nc 4.4E+03 1 BE+012 nc
S0E03 0 7782.49-2 Selenium SOE+UZ ne TUE+04 nc TBE+Z o 5 0e+00 J0E-07
SCE03 h 0 01 630-104 Selenourea 31E+02 nc 44E+03 nc 18E+012 nc
90E02 90E02 1 O 01 74051802 | Sethoxydim 55E+03 nc 79E+04 ne 33E+02 nc 3 3E+(3 nc
50£-03 . o 7440.224 Silver and compounds JUE+0Z e TO0E+04 nc T8E+0Z  nc 3 4E+0T 2 OE+00
12601 h  S50E-03 . 126017 ¢ 20E03 r 0 01 122.34.9 Simazine 41E+00 car 21E+01 e 56E-02 <« 56E-(1
40E01 26628-228 | Sodium azide
27E01  n  30E02 1 27601 r 30E02 r O 01 148.18.5 Sodium diethyldithiocarbamate 18E+00 @ S TE+0U @ 25E-02 o Z5E-UT
20E.05 1 20EC5 r 0 01  62.7448 Sodium fluoroacetate 12E+00 nc 1BE+01 ne 73E-02 o~ 73E-(1 ~
TOE03 h 10603 ¢ 0 01 1ans268  |Sodium metavanadate 6 1E+01 nc BBE+02 nc 37E+00 ne 3.6E+(1 nc
60E-01 0 7440.246 Strontium, stable 4/£+04 nc T.UE+US max 2 2B+ 4 o
30604 30E04 1 0 01 57.24-9 Strychnine 18E+01 nc 26E+02 nc 11E+00 nc 1 1E+(1 ne
20601 29601 1 1 100-42.5 Styrene 17E+03 s 1.7E+03 st 11E+03 nc 16E+(3 nc | 4 0E+00 2 0E-01
10E-0) n 10E-03 ot 80079 1,7-Suitonylbis (4chiorobenzene) 7TB8E+0T nc ZUE+03 «c J7E+00 nc JBEHIT o
25E-02 25€02 r 0 01 sss71.890 |Systhane 15E+03 nc 22E+04 nc S1E+01 nc 9 1E4(2
156+05 h 15€+05 h 0 00 1746006 12.3.7,8-TCDD (dioxin) 39E-068 ¢ 27E-05 o 45E-08 «w 45E-(7 w
70E-02 TOE-G2 r O 01 34514181 | lebuthiuron F3E+03 o BIETTA nc ZBE+DZ ne ZBEHIT ne
20602 20802 ¢ 0 01 3383.966 Temephos 12E403 ¢ 18E+.i nc 73E+01 nc 73E+012 o
13602 13602 ¢ 0 01 s902512 | Terbacil 79E+02 ne 11Et04 nc 47E+01 nc 4 7E+02 oo
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Key 1=IRIS h:HEAST niNCEA =W/ THURAWN ozther EPA COCUMENTS 1=ROUTE EXTRAFUOLATION ca=CANCER PRG n2:NONCANCER PRG sat=SOiL SATURATION max=CEILING LIMIT “{where nc < 100X ca) **(where nc« 10X ca}
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS {PRGs) SOIL SCREENING LEVEL!
V skin Migration to Ground Water
SFo RfDo SFy atin] O abs CAS No. Residential Industrial Ambisnt Air Tap Wate DAF 20 OAF 1
(mgkg-d)  (mghkgd)  U(mphkgd)  (mgikg-d) G soits Soil (mg/kg) Sod (mg/kg) (ug/m*3) (ugh) (mgxg) (mgfkg)
25605 h 25€08 ¢ o 01 13071708 | erbufos T5E+00 e 22e+07 ~ 91E-02 ~ 91E-01 nc
10E:C3 YOE03  r 0 01 886-90-0 Terbutryn 6 1E+01 nc BBE+02 nc 37E+00 nc 36E+01 nc
30604 o I0E0e 1 0 01 95 64.3 1.2.4,5-Tetrachlorobenzene 1.8E+01 n~c 26E+02 o 11E+00 nc 1 1E+01 nc
2HEO2 o 30E LS 1 26E-02 TLECZ 1 €30.206 1.1,1,2-Tetracnioroethane JO0E+00 o 7 U0E+DD a2 2bE-U1 @ 4 3E-U1 ca
20EQ1 1 B0E02 n  20EOY B0E-02 1 1 7930 5 1,1,2,2-Tetrachloroethane 3BE-01 @ 90E-01 « 3I3E-02 o« 55E-02 c 3 0E-03 2 0E-04
52602 10E:02 ) 20E 02 TIEQT 127184 Tetrachloroethylene (PCE) 5.7E+00 cav 19E+01 ca» 33E+00 o 11E+00 o 6 0B-02 3 0E-03
CAL-Nodified PRGT (PEA, 1994) 37E-07
30E-02 30602 ¢ 0 01 58.90.2 2.3.4 B-Tetrachlorophenol 18E+03 nc 26E+04 nc 1 1E402 nc 11E+03 nc
20601 n 2 0E01 0 a1 5216.25 1 p.a.a.a-Tetrachlorotoluene 24E-02 <« 12E-01 2 34E-04 « 34E-03
24502 n 30E.02 1 24E.02 30E-02 9 00 961.115 Tetrachlorovinphos ZUBE+UT car TOB40Z -0 Z8E-UT o Z2BE+00 o
50E.04 S0E0s 0 D1 3689.24 5 Tetraethyldithiopyrophosphate 31E+01 nc 44E+02 nc 1BE+00 nc 18E+01
76E93 n 21E01 0 E8EO03 2622 o 0 01 10993 9 Tetrahydrofuran 6 4E+01 ca 3 2E+02 ca 99E-01 ca B.BE+00
66E-05 1 0 744613 € Thallium and compounds SZ2E+00 nc T 3E+0Z ne Z24E+00
10E:02 10E00 1 o0 01 28249.77 Thiobencarb 6 1E+02 nc B88E+03 nc 37E+01 nr 36E+02 nc
10E01  n 10F 61 ¢ 0 01 ria Thiocyanate 6.1E+03 nc 10E+05 mex 37E+02 nc 3 6E+03 nc
J0EQa b JGE4 1 g 01 39196 184 | | Hiofanox TBE+0T ne Z26E+0Z2 nc T TE+400 o 1 TE#0T e
8OE-02 S0ECZ ¢« 0 01 23364.05.8 | Thiophanate-methyl 4 9E+03 nc 7.0E+04 nc 29E+02 . 29E+03 e
SOE-03 SOECI 1 0 01 137.26.8 Thiram 31E+02 nc 44E+03 nc 18E+01 e 18E+02 nc
60C 01 n 0 Tin (inorganic, see tributyltin oxide for organic tin) [4./E+0% nc T OE+05 merx 2 2E+04 o
20601 TIEQT a1 108883 Toluene S5 2E+02 sar 52E+02 s 40E+02 oc 7.2E+02 o 1 2E+01 6 OE-01
IZEQ0 b 32600 o o1 95.80.7 Toluene-2 4-diamine 15E-01 o 77E-01 <« 21E-03 & 21E-02 o X
S0E-01  h ECGEOI ¢ 0 01 3570 5 Toluene-Z 5-dramine 3 /E+0 o TOE+0D max 22E+03 o Z2E#04 "¢
ZOE-01  n ZOECT 1 D 01 82340 5 Totuene-2 6-diamine 12E+04 nc 1 OE+05 mex 7 3E+02 nc 7.3E+03 &
19EDT 16E-01 0 a1 106-49.0 p-Toluidine 26E+00 o 13E+01 o 35E-02 «a 35E-01
1T1E-0U 11E+00 0 01 RO01-35.2 Toxaphene 44E-07 ca ZZE+00 - O6OE-03 o 6.18-UZ2 o JTE+UT 2 Oe+00
TSE03 TSEQY ¢ 0 01 66841256 | Tralomethrin 4 6E+02 nc B66E+03 nc 27E+01 nc 2.7E+02 o
1302 1302 0 01 2303175 Triallate 79E+02 nc 1t 1E+04 nc 47E+01 oo 47E+02 o
10E-02 T0E02  r 0 0t 2097 50-5 | | flasulfuron b TE+02 wc BBE+03 nc J7E+DT nc 3DBE+DZ o
S0E-0Y SCE.03 1+ 0 01 615.54.3 1.2.4-Tribromobenzene 31E+02 nc 44E+03 nc 1BE+0t o 18E+02 nc
30E-04 0 ©1 56.359 Tributyltin oxide (TBTO) 1.8E401 nc 26E+02 o 11E+01 nc
314E02  h J4E 02 n 01 634 935 Z,4.b-Tnchloroaniline TAE+0T ca 7 3E¥0T e« ZOE-O07 o <Z0E+00 -
29E02 h 29602 0o 01 3663502 |2.4,6-Trichloroaniline hydrochlonde 1.7E+01 <« B85E+01 o 23E-01 & 23E+00 &
10E02 1 STEQ2 0o 120821 1.2,4-Trichlorobenzene 6.5E402 nc 3 0E+03 sat 21E+402 onc 1.9E+02 nc 5 0E+00 3 0E-01
20to0z 0 2301 A 1 71556 1.1 1-Trichloroelhane 0.3E+UZ nc T4E+TUT see TUOE+03 nc S5 AE+0Z "nc | ZUE+UD TOE-O1
57E-02 1 40E-C3 1 56602 4a0E03 1 1 7900 5 1.1,2-Trichloroethane B4E-01 o+ 19E+00 - 12E-01 & 20E-01 « 2 QE-02 9 OE-04
1T1E02 n  BOEO3 x  BOE03 60E.01 1 1 79016 Trichloroethylene (TCE) 2BE+00 c- 6 1E+00 ca 1 1E+00 ca* 16E+00 ca- 6 0E-02 3 0E-03
I0E0T 20601 n 1 75694 ‘Tnichlorolluoromethane SYE+UZ nc ZUE+0T sat 7 3E+02 nc 1 3E+0T o
10E-01 1 TOEOY D 04 95-95-4 2.4,5-Trichlorophenol 6 1E+03 nc BBE+04 nc 37E+02 nc 36E+03 27E+02 14E+01
11E02 1 11E-02 o 01 86-06.2 2 4,6-Trichlorophenol 44E+01 o 22E+02 o 62E-01 o B 1E+00 2 0E-01 8 OE-03
T0E-02 T0E02 0 Ot 93.76.5 2.4 5-Trichlorophenoxyacetic Acid b 1E+0Z2 nc 8B8E+U3 ne 3 7E+0T o 3 OE+0Z ot
BOE.03 BOECGI 1 0 O1 93721 2-(2.4,5-Trnichlorophenoxy) propionic acid 4 9E+02 nc 7O0E+03 nc 29E+01 oc 29E+02 n
50E 03 SRESY g 598.77 6 1.1.2-Tnchloropicpane 15E+01 e S1E401 nc 18E+01 nc 3IOE+01 n
70E+00 h  6OE03 .+ 7OE+D0 S0 03 1 1 96184 1.2, 3-Trichloropropane T4E-U03 s 3 1E-O3 <« OBE-O4 ¢ TBE-U3 =
50E.03  h SOEQ3 1 1 96195 1,2.3-Trichloropropene 12E+01 nc 39E+01 nc 18E+01 n 3 0E+01
30E+01 BEESDG  h 76131 1,1,2-Trichloro-1,2,2-trifluoroethane 56E+03 s S56E+03 st 31E+404 . 59E+04
J0E03 I0E 03 FRCR] 58138.08.2 | I 1idiphane TBE+02 n ZBEF03 nc TTIE+DT ne 1 TE+UZ -
20603t 20E03 0 121.448 Triethylamine 2.3E+01 o 88E+01 nc 73E+00 nc 12E+01 e
7TIECY 0 TSELY 17803 75£03 o0 01 1582.098 | Triflurabn 6.3E+01 e 32E402 o BTE-Q01 e 8TE400 o
TaE04 T 14E04 01 552.30.7 Trimellitic Anhydride TTMAN} 8oE+00 o TZE+02 '« B TE-OT e S TE+OU
50602 n 17E03 o1 95636 1.2 4-Trimethylbenzene S2E+01 n: 17E+02 nc 62E+00 o~ 12E+01 n
50£.07 n 17601 0 1 10867-8 1.3,5-Trimethylbenzene 21E+01 nc 70E+01 nc B62E+00 nc 12E+01 o
IFEQ2  n 37E-02 0 61 512.56-1 Trimethyl phosphate T3E+0T o ©/7E+0T @ 18E-0T o T8E+00
J0E02 30602 ¢ 0 01 99 154 1,32.5-Tnnitrobenzene 1BE+03 nc 26E+04 «c 11E+02 n 11E+03 n
10602 b 10EC2 ¢ 0 01 479458 Trinitrophenvimethylnitramine 61E+02 . B8BB8E+03 ¢ 37E+01 nc 3 6E+02 ~
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TOXICITY INFORMATION CONTAMINANT ’ PRELIMINARY REMEDIATION GOALS (PRGs) SOIL SCREENING LEVEL.
V skin Migration to Ground Water
SFo RfDo SFi RAX O abs CAS No. Residential Industnal Ambient Air Tap Warer DAF 70 DAF t
timghkgd)  (mghgd)  Vimghkgd)  (mgkgd) € soils Soit (mg/kg) Sod (mg/kg) {ug/m*3) {ugh {mgig) (mghg}

3002 50E.04 o+ 3CE02 ¢ SO0E04 1 0 0! 118967 2.4,6-Trinitrotoluene ToE+0T o B 2E+01 aar 22E-01 o 22E+0)

10E-01 10601« 01 731.28 6 Triphenyliphosphine oxide 6 1E+03 nc BBE+04 nc 37E+02 nc 3.6E+03 nc
14E02  ~  30EO1  n 14E02Z ¢ 3CE-01 01 115968 Tris(2-chloroethyl) phosphate 35E+01 s 18E+02 o 48E-01 <« 48E+0) ca

20E-04 7440610 Uranium {chemical toxicity only) TEE+CT nc 2 TE+0Z nc 7 3E+0) o

70603 n 0 7440622 Vanadium and compounds 55E+02 nc 1 4E+04 nc 26E+02 . | BO0E+03 3 0E+02

TOE0) 10603 1 0 01 1929 77.7 Vernam 6.1E+01 nc 8B8E+02 nc 37E+00 nc 36E+01 n:

25E-02 o 25662 1 0 01 s0471.44g | Vinclozolin TOE+03 oc 22E+04 ¢ B A1E+0T o Y 1E+D7 nc

10E<00 n STE02 1 1 108054 Vinyl acetate 43E+02 nc 14E+03 nc 21E+02 n 41E+02 nc 17E+02 8.0E+00
T1EQ1  + B6ED4 ¢ 11EQ1  h BEEDA 4 1 533 60 2 Vinyl bromide (bromoethene) 1.9E-01 car 42E-01 o+ 61E-02 ca» 1.0E-01 ca-
15E+00 4 30E03 1 31E02 4 26E-07 1 1 75014 Vinyl chioride {child7adult) 15E-01  ca 22E-UT @ 47TE-O07 o TOE-02 7 OE-U4
7SE.CT 4 30EO0) . 1802 . 25E.02 4 1 75.014 Vinyl chioride {adult) 83E-01 «

I0E-04 30E04 ¢ 0 01 81812 Warfarnn 18E+01 nc 26E+02 nc 11E+00 nc 1 1E+01 nc

206400 20600 x 1 01 1330-20.7 Xyienes 21E+02 <« 21E+02 sat 7 3E+02 nc 14E+03 nc 2 1E+02 1 0E+01

I0E-01 0 7440 566 Zinc 23E+04 nc TOE+0DS max TTE+DT nc TZE+04 6 2E+02

I0E04 0 1314 84.7 Zinc phosphide 23E+01 nc 6 1E+02 nc 1.1E+01 o

S0E-02 4 SCEL2 1 0 01 12122677 |Zineb 31E+03 - 44E+04 nc 18E+02 nc 18E+03 nc
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View Part
§ 261.24 Toxicity characteristic.

(a) A solid waste (except manufactured gas plant waste) exhibits the characteristic of toxicity if, using
the Toxicity Characteristic Leaching Procedure, test Method 1311 in "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods," EPA Publication SW-846, as incorporated by reference in
§ 260.11 of this chapter, the extract from a representative sample of the waste contains any of the
contaminants listed in table 1 at the concentration equal to or greater than the respective value given
in that table. Where the waste contains less than 0.5 percent filterable solids, the waste itself, after
filtering using the methodology outlined in Method 1311, is considered to be the extract for the
purpose of this section.

(b) A solid waste that exhibits the characteristic of toxicity has the EPA Hazardous Waste Number
specified in Table I which corresponds to the toxic contaminant causing it to be hazardous.

Table l--Maximum Concentration of Contaminants for the Toxicity

Characteristic
Regulatory
EPA HW No.\1\ Contaminant CAS No.\2\ Level (mg/
L)
D004 Arsenic......eeuveun. P 7440-38-2 5.0
D005 BariumM. .. voeeeeneneennnns 7440-39-3 100.0
D018 BeNnzZene. .....c.veceveeneens 71-43-2 0.5
D006 Cadmium.....ocivinvenenans 7440-43-9 1.0
D019 Carbon tetrachloride...... 56-23-5 0.5
D020 Chlordane.......cceeevvvnn 57-74-9 0.03
D021 Chlorobenzene.......cveeun.. 108-90-7 100.0
D022 Chloroform.........covvun. 67-66-3 6.0
D007 Chromium...........cc0u.. 7440-47-3 5.0
D023 o-Cresol.......ciiuevenenn 95-48-7 \4\200.0
D024 m=Cresol.....uieiieennnenn 108-39-4 \d4\200.0
D025 P-Cresol......cievenraanan 106-44-5 \4\200.0
D026 163 o 1o T8 \4\200.0
D016 b L 94-75-7 10.0
D027 1,4-Dichlorobenzene....... 106-46-7 7.5
D028 1,2-Dichloroethane........ 107-06-2 0.5
D029 1,1-Dichlorocethylene...... 75-35-4 0.7
D030 2,4-Dinitrotoluene........ 121-14-2 \3\0.13

...Jotfilter.cgi?’DB=1& ACTION=View&QQUER Y=261.24&RGN=BSEC&OP=and & QUER Y=:3/27/2002
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oflz Endrin...coeeeicnnnnennnns 72-20-8 .Cl2
ool Heptachlor {and its T6-44-8 c.J2C8
epoxidel .
DC3z Hexachlorobenzene......... 118-74-2 \3\.13
L2333 Hexachlorobutadiene....... 87-66-2 .5
CC034 Hexachloroethane.......... 67-72-1 3.0
oaenel) Lead. .. ciiiiinntiniienannns 7435-92-1 5.0
DrLis Lindane................... 58-B5-5 C.4
205 MEICULY. .ttt ereenoennnnens 7435-97-¢6 0.2
Tll Methoxychlor.............. 72-43-% 12.0
2232 Methyl etzhyl ketone...... 78-93-3 2CC.0
ZC3E Ni<rocbenzene.............. 98-9=-2 2.1
ZlizT Penzrachlorophenol........ B7-B6-5 23¢.¢
Zl3g Pyridine..........vcueunn. 110-86-1 \3\3.0
oo Selenjum........cocivvunnn. 7782-49-2 2.0
Zlls Siluver....iieiiiininnn.. 7440-22-4 £.C
DC3i% Tetrachlicrcethylene....... 127-18-4 2.7
zIlz Toxaphene.........coveeennn 8001-35-2 €.5
ZC4T Trichlioroethylene......... 75-01-¢ .5
o244l 2,4,53-Trichlorophenol..... 55-95-4 422.0
Zl42 2,4,6-Trichlorophencl..... 8B-06-2 2.3
zZl° 2,4,5-TP (Silvex)......... §3-72-1 .0
oC43 Vinyl chloride............ 75-Ci-4 7.2

.. .Xazardous waste number.

2 CTrhex:.ca.l abstracts service nuzber.

3 Cuantitation limit is greater than the calculated regulatcry level.
The guanctitation limit therefore becomes the regulatcry lZevel.

v4.1f g-, m-, and p-Cresol ccncenzrations cannot be different:iated, the
~ctal crescl (D026) concentration i1s used. The reguliatoery level of
zcwal crescl is 200 mg/l.

[55 FR 11862, Mar. 29, 1990, as amended at 55 FR 22684, June 1, 1990; 55 FR 26987. June 29,
1990; 58 FR 46049. Aug. 31, 1993; 67 FR 11254, Mar. 13, 2002]

-./otfilter.cgi?’DB=1& ACTION=View&QUERY=261.24&RGN=BSEC&OP=and& QUER Y= 3/27/2002



SUBPART D: GROUNDWATER QUALITY STANDARDS

Section 620.401 Applicability

Groundwaters must meet the standards appropriate to the groundwater's class as specified in
this Subpart and the nondegradation provisions of Subpart C.

Section 620.405 General Prohibitions Against Violations of Groundwater Quality
Standards

No person shall cause, threaten or allow the release of any contaminant to groundwater so as to
cause a ground-water quality standard set forth in this Subpart to be exceeded.

Section 620.410 Groundwater Quality Standards for Class I: Potable Resource
Groundwater

a) Inorganic Chemical Constituents
Except due to natural causes or as provided in Section 620.450, concentrations
of the following chemical constituents must not be exceeded in Class I

groundwater:
Constituent Units Standard
Antimony mg/L 0.006
Arsenic mg/L 0.05
Barium mg/L 2
Beryllium mg/L 0.004
Boron mg/L 2
Cadmium mg/L 0.005
Chloride mg/L 200
Chromium mg/L 0.1
Cobalt mg/L 1
Copper mg/L 0.65
Cyanide ~ mglL 0.2
Fluoride mg/L 4.0
Iron mg/L 5
Lead mg/L 0.0075
Maganese mg/L 0.15
Mercury mg/L .0.002
Nickel mg/L 0.1
Nitrate as N mg/L 10
Radium-226 pCi 20

Radium-228 pCiN 20



Selenmmm mg/lL 0.05
Silver mglL 0.05
Sulfate mg/L 400
Thallasm mglL 0.002
Total Dissolved

Solids (TDS) mgl 1.200
Imc mgL

Except due to natural causes or as provided in Section 620.450 or subsection
(c), concentrations of the following organic chemical constituents shall not be
exceeded in Class I groundwater:

Constituent Standard (mg/L)
Alachlor* 0.002
Aldicarb 0.003
Atrazine 0.003
Benzene* 0.005
Benzo(a)pyrence* 0.0002
Carbofuran 0.04
Carbon Tetrachlonde* 0.005
Chlordane* 0.002
Dalapon 0.2
Dichloromethane* 0.005
Da(2-ethrylhexyl)phthalate* 0.006
Dinoseb 0.007
Endothall 0.1
Endrn 0.002
Ethylene Dibromide* 0.00005
Heptachlor* 0.0004
Heptachlor Epoxide* 0.0002
Hexachlorocyclopentadiene 0.05
Lindane (Gamma- 0.0002
Hexachlorocyclohexane)

24-D 0.07
ortho- Dichlorobenzene 0.6
para- Dichlorobenzene 0.075
1,2-Dibromo-3- 0.0002
Chloropropane*

1,2-Dichloroethane* 0.005
1,1-Dachloroethylene 0.007

cis- 1,2-Dichloroethylene 0.07



c)

d)

trans- 1,2-Dichloroethylene 0.1

1,2-Dichloropropane* 0.005
Ethylbenzene 0.7
Methoxychlor 0.04
Monochlorobenzene . 0.1
Pentachlorophenol* 0.001
Phenols 0.1
Picloram 0.5
Polychlorinated 0.0005
Biphenyls(PCB's)(as

decachloro- biphenyl)*

Simazine 0.004
Styrene 0.1
2,4,5-TP (Silvex) 0.05
Tetrachloroethylene* 0.005
Toluene 1
Toxaphene* 0.003
1,1,1-Trichloroethane 0.2
1,1,2-Trichloroethane 0.005
1,2,4-Trichlorobenzene 0.07
Trichloroethylene* 0.005
Vinyl Chloride* 0.002
Xylenes 10

*Denotes a carcinogen.

Complex Organic Chemical Mixtures
Concentrations of the following chemical constitutents of gasoline, diesel fuel, or
heating fuel must not be exceeded in Class I groundwater:

Constituent Standard (mg/L)
Benzene* 0.005
BETX 11.705

*Denotes a carcinogen.

pH
Except due to natural causes, a pH range of 6.5 - 9.0 units must not be
exceeded in Class I groundwater.

Beta Particle and Photon Radioactivity



1) Except due to natural causes, the average anmual concentration of beta
particle and photon radioactivity from man-made radiomuclides shall not
exceed a dose equivalent to the total body organ greater than 4
mrem/year in Class I groundwater. If two or more radiomclides are
present, the sum of their dose equivalent to the total body. or to any
internal organ shall not exceed 4 mrem/year in Class | groundwater
except due to natural causes.

2) Except for the radiomuclides listed in subsection (¢)(3). the
concentration of man-made radionuclides causing 4 mrem total body or
organ dose equivalent must be calculated on the basis of a 2 liter per
day drinking water intake using the 168-hour data m accordance with
the procedure set forth in NCRP Report Number 22, incorporated by
reference at m Section 620.125(a).

3) Except due to natural causes, the average annual concentration assumed
to produce a total body or organ dose of 4 mremvvear of the following
chemical constituents shall not be exceeded m Class 1 groundwater:

Critical Standard
Constituent Organ Pal)
Totaam Total body 20,000
Strontium- 90 Bone marrow 8

(Source: Amended at 18 I Reg. 14084, effective August 24, 1994)

Section 620.420 Groundwater Quality Standards for Class II: General Resource
Groundwater
a) Inorganic Chemical Constituents

D Except due to natural causes or as provided in Section 620.450 or
subsection (a)(3) or (d) of this Section, concentrations of the following
chemical constituents must not be exceeded in Class II groundwater:

Counstituent Standard
(mg/L)

Antimorty . 0.024

Arsenic 0.2

Barium 2



54 EMERGENCY REMOVAL GUIDELINES 54
C=carcinogen N =noncarcinogen
Ambient ' Sol
Tap Ambient Industrisl]
Water Air Fish Commerical | Residential
Contaminant wglt upim3 mglkg mglkg mgfkg
Acephate 770 C ¢ 36C 66000 C 7300 C
Acetaldehyde 94 N 81¢C 0 0 0
Acetothior 730 N 730 N 270 N 410000 N 16000 N
Acetone 3700 N 300N . 1400 N 2000000 N 78000 N
Acetone cyanohydrin 2600 N 1500 N 950 N 1400000 N 55000 N
Acetonitrile 220 N 520 N 81N 120000 N 4700 N
Acetophenone 0.042 N 021N 1400 N 1000000 N 78000 N
Acifiuorfen 470N 470 N 180N 270000 N 10000 N
Acrolein 730 N 021N 270 N 410000 N 16000 N
Acrylamide 15¢C 0.14 C 0.07 ¢ 130 C “e
Acrylic acid 18000 N 10N 6800 N 1000000 N 390000 N
Acrylonitrile 12¢C 26¢C 0.58 C 1100 C 120C
Alachlor 84 C 18¢C a9 ¢ 7200 C 800 C
Alar 5500 N 5500 N 2000 N 1000000 N 120000 N
Aldicarb 37N 7N 14N 20000 N 780 N
Aldicarb sulfone 37N N 14N 20000 N 780 N
Aldrin 04¢C 0.037 ¢C 0.019 ¢ uc asc
Ally 9100 N 9100 N 3800 N 1000000 N 200000 N
Allyl alcohol 180 N 180 N 68 N 100000 N 39800 N
Allyi chioride 1800 N 10N 680 N 1000000 N 39000 N
Aluminum 37000 ¥ 37000 N 14000 N 1000000 N 780000 N
Aluminum phosphide 15N 5N 54N 8200 N J10N
Amdro 1N 13 41N 6100 N 230 N
Ametryn 330 M 330 M 120N 180000 N 7000 N
m-Aminopheno! 2600 & 2600 A 950 N 1000000 N 55000 N
4-Aminopyridina 0.73 ¥ 0.73 K 027 N 410 N 16N
Amitraz 97 91N MN 51000 N 2000 N
Ammonia 1000 1000 M 0 6 0 |
Ammonium sulfsmate 7300 W 7300 M 2700 % 1000000 1 160000 K
{Aniline 10K 10 M §5C  100000C 11000 C
Antimony and compounds 15§ R 540 €200 B JION
Antimony pentoxide 18 188 633 10000 N 390 ¥
iAntimony potassium terirate 33 3y 128 18000 M 700 ¥
! Aoy tetroxide 15 M 5N 54 1 8200 N 310 %
Aniime g 95 ¥ 15 % 5.4 8200 & 310 ¥
o a7 8 470" 180K 270000 K 10000 M
i 136 23000 ¢ 2600 ¢




55 EMERGENCY REMOVAL GUIDELINES 55
C - carcinogen N - nencarcinegen
Ambiont Sed
T Ambioat Industrial
Water Ae Fish Comsnerical | Resideatial
Contamingnt wi opim3 mphy my'ky moky

Arsenic nn nw 41N 6100 N 230 N
Arsanic (s carcinegen) aS¢C 0.041 C 021 ¢ 380 C ac
Arsing 052 N 052 N 0 0 0
Assws 330N 330 M 1200 180000 N 7000 N
Asslen 1800 W 1800 N 630N 1000000 N 39000 N
Avazies 20¢C 28¢C 14¢C 2600 C 290 C
Avermectia 81 15N 15N 54N 8200 N 310N
Arshenens 61 ¢ 58C 29¢ 5200 C 580 C
ig-i-ua-a 2600 N 52N 9SO M 1000000 N 55000 N
Bayges 150 N 150 N 54N 82000 N 3100 N
{Bayletsn 1100 N 1100 N 410N  GI10000N 23000 N
|Baythreid | 910 N 910 N 40N 510000 20000 N
| Bomelin 11600 N 11000 N 4100 N 1000000 N 230000 N
- | 1800 N 1800 N 650N 1000000 X 39000 N
Bestszee | 91 N 9w AN 51000 N 2000 N
[Fes———" i 610 N 3700 N 1400 N 1000000 N 78000 N |
Baxrems ! %C nte 11C 20000 C 2200 C |
[ —— | 037 N 03T N 04N 200 N 180
' Banzidine ! 0028 C 00027C 00014 C 25¢C 028 C |
Bearsic acid 150000 N 150000 N 54000 N 1000000 N 1000000 ¥
| Bemeatrichleride 0s2 ¢ 0048C  0024C “c asc
‘gmuuu 11900 N 11000 N 4100 N 1000000 X 230000 N
' Bemryl chisride | 62¢C 7c 18¢C 3400 C 30¢C
Barylim sad canpounds : 16 ¢ 0075C 0073 C 130 ¢ 15¢C
N N N 140 2000 N N
Baphenthvin (T akstar) 550 N 550 N 2000 310000 N 12000 N
1.1-Bighenyl 1800 N 1800 N 630N 1000000 N 33000 N
Bisl2-chierertioylother 092 ¢ 054 C 029 ¢ 520 C 58 C
Bis{2 chisreiseprepylether | 6¢C 8 45¢C 8200 C 910 C |
Bisichisramethylether |  op0e9cC 00029C 00014 C 26¢ 09 ¢
|Bis(2-chiere- 1-sthylethyBother | 96 C 89¢C 45¢C 8200 C 910 C ;
Bis(2-echyherylphthaiats (DEHP) | a0 s 3C  41000C 4600 C
| Bisphenel A 1800 N 1800 N 650N 1000000 N 39000 N
Borun (and barates) 3300 N 2100 12004 1000000 N 70000 N
Borsn illewide 713N 13 0 0 0 |
Bromedichisremathens 17¢ ¢ 51C 8200 C 1000 C
Bromesthens j 96 C 57C 0 0 0




56 EMERGENCY REMOVAL GUIDELINES 56
€ = carcinogen N = noncarcinogen
Ambient Soil
T Ambient industrial/
Water Ak Commerical. | Residential
Contaminant uglt ugim3 mglkg mglkg mg/kg

Bromoform {tribromomethane) 240 ¢ 160 C 0C 72000 C 8100 C
Bromomethane 8IN 52 N 1SN 29000 N 1100 N
4-Bromophenyl phenyl ether 2100 N 2100 N 780 N 1000000 N 45000 N
Bromophos 180N 180 N 68N 100000 N 3900 N
Bromoxynil 730 N 730N 20N 410000N 16000 N
Bromoxynil octanoate 730 N 730 N 270N 410000 N 16000 N
1,3-Butadiens 11C 0.64 C 0 0 0
1-Butanal 3700 N 3700 N 1400 N 1000000 N 78000 N
Butyl benzyl phthalate 7300 N 7300 N 2700 N 1000000 N 160000 N
Butylate 1800 N 1800 N 680N 1000000 N 39000 N
sec-Butylbenzene 61 N 370N 140N 200000 N 7800 N
tert-Butylbenzene 61 N 370 N 140N 200000 N 7800 N
Butylphthalyl butylglycolate 37000 N 37000 N 14000 N 1000000 N 780000 N
Cacodylic acid 110 N 110N 41N 61000 N 2300 N
Cadmivm and compounds BN - 0099C 68 N 10000 N 390 N
Caprolactam 18000 N 18000 N 6800 N 1000000 N - 390000 N
Captafol 780 C 73¢ 37¢ 67000 € nel
Captan 1900 C 180 C 90C 160000 C 18000 C
Carbaryl 3700 N 3700 N 1400 N 1000000 N 78000 N
Carboturan 180 N 180 N 68N 100000 N 3900 N
Carbon disulfide 1000 N 7300 N 1400 N 1000000 N 78000 N
Carbon tetrachloride 16 ¢ 12¢ 24¢ 4400 ¢ 490 C
Carbosulfan 30N 370N 140N 200000 N 7800 N
Carboxin 3700 N 3700 N 1400 N 1000000 N 78000 N
Chioral 3N 73N 21N 41000 N 1600 N
Chioramben 550 N 550 N 00N 310000 12000 N
Chioranil 17¢ 16¢C 078 ¢C 1400 C 160 C
Chiordane 52C 049 C 0.24 C 440 C 4
Chlorimuron-ethyl 730 N 730N 270N 410000 N 16000 N
Chiorine 3700 N 3700 N 1400 N 1000000N 78000 N
Chlorine dioxide 21N 21N 0 0
Chisroacetaldehyde 250 N 250 N 93N 140000 N 5400 N
Chloroacstic acid 3N 73N 27N 41000 N 1600 N
2.Chloroscstophenone 031 N 031N 0 0 0
4 Chioroaniline 150 N 150 N 54N 82000 N 3100 N
Chiorobenzane 3N 210N 270N 410000 N 16000 N
Chlorobenzilate 5¢C 23¢C 12¢C 2100 C 240 C




57 EMERGENCY REMOVAL GUIDELINES 57
C ~ carcinegen N - noncascinegen
Ambiont Sod
T Ambiet odstrial
Wetar A Fish Commarical | Residential
Contaminant wt wpimd iy oty oty
o Catarabenzeic acid 7300 N J0N  2700N 1000000 N 160000 N
4 Chiershenzetrifivericls 730 N 70N 270N 410000 N 16000 N
2Chiars-1.3 butadiens un BN 270N 410000 N 16000 N
1-Chiorebutans 2400 N 1000 N  S400N 1000000 N 310000 N
Chierdibramemethans 1ac 15¢C 8C 6800 C 760 C
1-Chlere- 1, 1 illversethans 87000 N 520000 N 0 0 0
Chiaredifisramethane 87000 N 520000 N 0 0 0
| Catersuthans 800N  100000N  S400N 1000000 M 310000 N
2-Chiarsethyl vinyl ether 150 N 910 N 30N 510000 20000 N
Chlersierm 15C 18¢C 52C  94000C 7800 N
Chisremothens 140 ¢ 99 ¢ 4C  44000C 4900 ¢C
4 Chiers 2.2 mateyianding bydrachiaride 15¢C 14¢C 069 ¢ 1200 € “oc
4 Chiare 2. methyioniing 12¢c e 054 ¢ 990 C noc
ﬂw 2900 N 2900 N 1100 N 1000000 N 63000 N
o Chiaresitrabenzens ac sC 13C  3000C 2600 ¢C
[ V—— 59 C ’C 18C 3200C 3500 C
2 Chierophensl 180 N 180 N 68N 100000N 3900 N
2-Odiareprepam 170N 1000 N 0 0 0
Chieruthalend 610 C 57 ¢ 29C  52000C  5800C
o Chisrotsiusne 120N T30 N 270N 410000 15000 N
Chierprophem 7300 N 730N 2700 1000000 N 160000 N
Chlarpyrides 10 N 10 N AN 600N  2300N
Chiarpyrites moshyt 0N 7N 40N 200000N 7800 N
Chlarselirsn 1800 N 1800 N 80N 1000000 N 39000 N
Chlerthiaghes 2N 2N 1N 16000 N 630 N
Chveminm [ and compounds 37000 N 0020 N 14000 N 1000000 N 780000 N
Chvemiam V1 and compounds 180 N 0015 C 68N 100000N 3900 N
Coud tar 0 028 C 0 0 0
Cabah 2200 N 2200 310N 1000000 N 47000 N |
Calte Oven Emissions 0 029 ¢ 0 0 0
|Conper and compounds 1500 N 1500 N SeON 820000 31000 N
‘M asc 03 017 ¢ 300 ¢ M
(— 1500 N 94N SN 820000 31000 N
iTCyﬂs: 0 0 0 0 0
Barium cyaside aro n 3700 N 1400 ¥ 1000000 X 78000 N
Calcin cyasids 1500 N 1500 N S40H 22000K 31000 N
**Chlaring cysside 1500 N 1800 N 630K 100G23C N 39000 N




58 EMERGENCY REMOVAL GUIDELINES 58
C -carcinogen N =noncarcinogen
Ambient Soil
Tep Ambient Industrial]
Water Air Fish Commerical | Residential
Contaminant ugll ugim3 myglkg mylkg mylkg
Copper cyanide 180 N 180 N 68 N 100000 N 3900 N
Cyanazine 8C 0.75C 038 C 680 C 76 C
Cyanogen 1500 N 1500 N 540 N 820000 N 31000 N
Cyanogen bromide 3300 N 3300 N 1200 N 1000000 N 70000 N
Cyanogen chioride 1800 N 1800 N 680 N 1000000 N 39000 N
Free cyanide 730 N J3I0ON 270 N 410000 N 16000 N
Hydrogen cyanide TN N 270 N 410000 N 16000 N
Potassium cyanide 1800 N 1800 N 680 N 1000000 N 39000 N
Potassium silver cyanide 730N J300N 2700 1000000 N 160000 N
Silver cyanide 3700 N 3700 N 1400 N 1000000 N 76000 N
Sodium cyanide 1500 N 1500 N 540 N 820000 N 31000 N
Thiocyanate 730 N 730 N 270 N 410000 N 16000 N
Zinc cyanide 1800 N 1800 N 680 N 1000000 N 39000 N
Cyclohexamone 30000 N 180000 N 66000 N 1000000 N 1000000 N
Cyclohexiamine 7300 N 7300 N 2700 N 1000000 N 160000 N
Cyhalothrin/Karate 180 N 180 N 68 N 100000 N 3900 N
Cypermethrin 30N 370N 4O N 200000 N 7800 N
Cyromazine 270 N 270 N 100 N 150000 N 5900 N
Dacthal 30N 370N 140 N 200000 N 7800 N
balapon 1100 N 1100 N AION 610000 N 23000 N
Danitol 910 N 910 N 30N 510000 N 20000 N
DoD 28 C 26C 13¢C 2400 C 210 C
DDE 2C 18¢C 093C 1760 C 190 C
DDT 2¢ 18¢C 083 ¢ 1700 € 190 C
Decabromodiphenyl sther I N 310N 140N 200000 N 7800 N
Demeton 15N 15N 054 N 820 N 31N
Dislate e 0e 52C  9400C 1000 €
Diazinon 3N 33N 12N 18000 N 700 N
Dibenzofuran 150 M 150 N 54 M 82000 N 3100 N
1,4-Dibromobanzena 61 N JI0N 140 N 200000 N 7800 N
1,2-Dibromo-3-chloropropans 48 ¢ 21 0.23¢C 4100 46 C
1,2-Dibromosthans 0075 C 081 C 0.0037 C 67C 0.5 (;
Dibutyl phthalate 3700 N 3700 N 1400 N 1000000 N 78000 N
Dicemis 1100 N 1100 ¥ 410N 610000 N 23000 N
LBkl h 270 M 1500 N 1200 ¥ 1000000 N 70000 ¥
B4 ¢ 3200 ¥ 1200 @ 1000000 N 70008 M
& we 1”20 24000 nenn




59 EMERGENCY REMOVAL GUIDELINES 59
C =carcinegen N = noncacioegen
Ambient Sed
Top Ambisnt _ ndstricy
Water e Fish Commerical | Residential
Contaminant wi wpad myfy myfy a |
1.7 Dichisrohenziding 15¢ 14 ¢ 07 ¢ 1300 € 40 C
1.4 ichiors- 2-butene onc 0067 C 0 0 0
Dichleradiiuaremethans 390 N 200N 200N 1000000 N 160000 N
1.1-Dichiorsethans 810 N 5200 N 1400 N 1000000 N 78000 N
1.2 Gichierssthene (EDC) 12¢ 69 ¢ 35¢C 6300 € 700 C
1.1-Dichlersothylone asc a6 ¢ 053 C 950 C no ¢
1.2 Oichleresthvyiane icis) GI N an N 140W 2000000 7800 N
1.2 Oichiareethbylsas (trans) 1200 08 270N  410000N 16000 N
1.2 Uichlorsetioyions Imixtersl 55 N 30N 120  180000N 7000 N
2.4 Oichisraphonel 100 1on “un 61000 N 2200 N
2.4 Dichlersphenaxyscatic Acid (2.4-03 GBI N ) 140N  200000N 7800 N
42,4 Dichiaraphenarylbutyric Acid 290 N 29 N 10N  160000N 6300 N
1.2 Uichiersprapens 16¢C 92¢ 45C 8400 C 940 €
2.3 Dichiorapropanal 10N 10N AN 6I000N 2300 N
1.3 Oichlareprapess 17¢ asc 18¢ 3300 ¢ 20N
Dichderves 3cC 22¢ 11¢ 2000 C 720 C
Oicelel 15C 14 C 0.72¢C 1300 C 150 €
Dicyclapentadions 042 N 21N 410N G10000N 23000 N
Dicktrin 042 € 0039 C 002 C 36 C ac
Dinsel emissions 52 W 52N 0 0 0
Disthy! phthalote 29000 N 79000 N 11000 N 1000000 N 530000 N
Cisthylene giycal, mensbutyl other 20N 20 ¥ 0 0 0
Dithylesns giycal, mensethyl ether ,  T3000N  73000N 27000 K 100000 N 1000000 N
Diethytloramich 400 N 400 N 150N 2200008 8500 N
OR2-sthybuzySadipats | 5600 C 520 C 260C  480000C 53000 C
Giethybstilbestrel | 00014C 000013 C 0.000067 C L12c  ooac
' Cifenzequet (Avengs) 2900 N 2900 N 1100 ¥ 1000000 N 63000 N
Oifsbencwren 730 0 0N 270N 410000 N 16000 N
1.1 ilversethons | G9000N 420000 N 0 0 0
Oisaprapyl methylphesphansts (DIMP) " ¢00 M 290N  1100N 1000000 53000 N
| Dimathigin T30 N T30 N 270N 410000 16000 N
Dimethoote ; 13N 13N 27N 4100 N 160 N
1.7 Dimethexybenzidine B 430 C as¢ 23C  41000C 4600 C
Cimesoylaming : .21 N 021 N 0 0 0
2.4-imatioyianding ydrochleride 3; 12¢ 11 054 € 990 ¢ 1o c
2.4 Cimetiwlaniing “ 8 cC 043¢ 042¢C 760 C 85¢C
W (ieme vt nw - 278  amonw 0w




60 EMERGENCY REMOVAL GUIDELINES 60
C =carcinogen N=noncarcinogen
Ambient Soil
Tep Ambignt Industrial/
Water Air Fish Commerical | Residential
Contaminant wil ugim3 mglkg mglkg mglkg
3,3"-Dimethylbenzidine 0.73¢C 0.068 C 0034 C 62C 69¢C
N, N-Dimethylformamide 3700 N JION 1400 N 1000000 N 78000 !‘
1,1-Dimethylhydrazine 26 C 018 C g12¢C 220 C 5C
1,2-Dimethythydrazine 0.18 C 0017 ¢C 0.0085 C 15¢C 1.7C
2,4-Dimathylphenol 730N 130N 270N 410000 N 16000 N
2,6-Dimethylphenol 22N 2N 81N 12000 N 470 ;J
3,4-Dimethylphenol 37N 37N 14N 20000 N 780 N
Dimethy! phthalate 370000 N 370000 N 140000 N 1000000 N 1000000 N
Dimethyl terephthalate 3700 N 3700 N 1400 N 1000000 N 78000 N
1,2-Dinitrobenzene 15N 15N 54N 8200 N 310N
1,3-Dinitrobenzane’ 37N 37N 14N 2000 N I8N
1,4-Dinitrobenzens 15N 15N 54N 8200 N 310N
4,6-Dinitro-o-cyclohexyl phenol 73N 713K 27N 41000 N 1600 N
2,4-Dinitrophenol 1IN NN 27N 41000 N 1600 N
Dinitrotoluene mixtura 99 ¢C 092¢ 046 C 840 C 84 ¢C
2,4-Dinitrotoluene 73N 713N 27 N 41000 N 1600 N
2.6-Dinitrotoluene IIN KV | 14N 20000 N T80 N
Dinoseb 7N N 14N 20000 N 780 N
di-n-Octyl phthalate 730 N 730N 270N 410000 N 16000 N
1,4-Dioxane 610 C 81¢C 29¢ §2000 € 5800 ©
Diphenamid 1100 N 1100 N 410N 610000 N 23000 N
Diphenylamine 310 N 910N 340N 510000 N 20000 N
1,2-Diphanythydrazine 84¢C 081 C 033 ¢C ' 720 C 80 C
Diquat 80N BON N 45000 N 1700 N
Diract black 38 0.78 C 0073 ¢C 0037C 67¢C 74¢C
Direct blue 6 083 C 0077 ¢ 0039 C ne 18¢C
Direct brown 95 072 C 0.067 C 004 ¢ 62C 69¢C
Disulfoton 15N 1.5 8 054 N 820 M J3IN
1.4-Dithiane 370 o 30K 140 200000 N 7800 l;
{Diuron 13K 3N 2N ‘41000 N 1600 N
J0oding 150 M 150 N 54N 820008 310N
:?Endosuliare 220 N 220N 81 N 120000 N 4700 N
;,l:f"lf'(!‘f‘!‘_. o 730 ® 730N 2708 410000 N 16000 N
;‘" il 11 R A 41N 6100 N 230 N
Vs st a6 eN 2¢ 58000 C 6500 ¢
AIRARCI ORI g 0 0 0
{1 thepton 1 Dot byl phispiosn oo i 100000 M 3900 ¥




6l EMERGENCY REMOVAL GUIDELINES 61
C - carcimegen N - asacarcinogen
Asbient Sed
T Ambient Indrestriall

Watr Air Fish Commerical | Residestial

wh wpiad mphcy iy oy
1N 1N 63N 10000 N 390 ¥
11000 ¥ 11000 ¥ 4100 M 1000000 N 230000 N
15000 N 2100 N S400 N 1000000 N 310000 N
140 C 13¢C 66C  12000C 1300 ¢
910 N 910 N 340N 510000 20000 N
33000 N 33000 N 120000 1000000 X 700000 N
1300 N 10000 N 1400 N 1000000 N 78000 N
11000 N 11000 N 4100 N 1000000 N 230000 B
| 720 N 70N 270N 410000 N 16000 N
| 73000 M 7000 N 27000 W 1000000 ¥ 1000000 N

210 N 20N 0 0 0
85 C 18¢ e 560 C B3C
57 ¢ 53¢ 27¢ 4800 C 540 C
1200 N 7300 M 2700 N 1000000 N 160000 N
3300 N 3300 N 1200 N 1000000 N 70000 N
037 N 037 W SIAN 200 N 18N
| Eron 0.048 C 0.045C 00023 C a1c 046 C
Eshyiphthalyl othyl giycolots 110000 N 110000 N 41000 N 1000000 N 1000000 N
Express 2%0 N 290 N 10K 160000 ¥ 6300 N
Fommighes SN S1 N 34N 5100 N 200 N
Resnstersa 0N TN 180N 270000 10000 N
Fveride 2200 N 2200 N 810N 1000000N 47000 N
Fewridens J 2900 N 2900 N 1100 N 1000000 N 63000 N
Fsprimidel ”: TN 0N 2700 410000 N 16000 N
Ftatand 2200 0 2200 ¥ 810N 1000000 N 47000 N
Fvalingte N 30N 140N 200000 M 7800 N
[ Felpat 1900 ¢ 180 ¢ 9% C 160000C 18000 C
| Femusaien :C ac 17¢  3000C M0 C
Fessies 1N 3N 210 41000 X 1600 N
Femakdsioyds 7300 ¥ ue 2700 N 1000000 N 160000 N
Femmic Acid 73000 N 73000 N 27000 N 1000000 N 1000000 N
Fesatyl-o 110000 N 110000 N 41000 N 1000000 N 1000000 N
Faran , an N MN 20000 N 780 N
Farscalidess | 8¢ 0.06C 0083 C 150 C ¢
Futural ’ 10 X 520N 41X 61000 N 2300 N
Furinm 013 ¢C 0813C 00063 ¢C 1ne 13¢ |
Fenmecyciex i 20¢C 21¢ 1nr 10000 ¢ 2100 £
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62 EMERGENCY REMOVAL GUIDELINES 62
€ = carcinogen N =noncarcinogen
Ambient Soil
Tap Ambient Industrial)
Water Nir - Fsh Commericl | Residential
Contaminant uplt ugim3 mglkp mglkg mglkg
Glufosinate-ammaonium 15N 15N 54 N 8200 N 310N
Glycidaldehyda 15N 0N 54N 8200 N 310 !I
Glyphosate 3700 N 3700 N 1400 N 1000000 N 78000 N
Haloxyfop-mathyl 18N 18N 068 N 1000 N _ 9N
Harmony 470 N 470 N 180N 270000 N 10000 !l
HCH {alpha) “1a¢c 0.099 C 005C 51 c e
HCH (beta) 7¢C 035C 0.18 C 3 C I5C
HCH {gamma) Lindane 52¢C 048C 024 C 440 C 4¢C
HCH-technical 3i¢C 035¢C 0.18 C 320¢C 35C
Heptachlor 023¢C 0.14 ¢ 007¢C 130 C 14C
Heptachlor epoxide 0.12¢ 0.068 C 0.035 C 63C 1¢
Hexabromobenzene 12N 73N 27N 41000 N 1600 N
Hexachlorobenzene 0.66 C D3S C 02¢C 360 ¢C 40 C
Hexachlorobutadiens e 81¢C 40¢C 7300 C 820 C
Hexachlorocyclopentadiene 0.15N 0.73 N BN 140000 N 5500 N
Hexachlorodibenzo-p-dioxin mixture 0.0011 C 0.00014 ¢ 0.000051 C 0.092 ¢ 001 ¢C
Hexachloroethane 75¢C 45 C 23¢C 410000 C 4600 C
Hexachlorophene 11N 1N 41N 6100 N 230N
Hexshydro- 1,3,5-trinitro-1,3,5-triazine 61¢C 57¢C 29¢C 5200 C 5680 C
1,6-Hexamethylens diisocysnate BN 01N g i} 0
a-Hexene 350 N 2100 N 810N 1000000 N 47000 N
Hexazinone 1200 N 1200 N 450 N 670000 N 26000 N
Hydrazine, hydrazine suifate 22¢C 0.037¢C 011 ¢C 190 C 21¢C
Hydrogen chioride 210N 210N 9 0 0
Hydsogen sulfide 10N 10N 41N 61000 N 2300 N
Hydroquinone 1500 N 1500 N 540N 820000 N 31000 N }
Imazafil 470 N 470 N 160N 270000 N 10000 N
imazaquin 9100 N 9100 N 3400 N 1000000 N 200000 N
Iprodione 1500 N 1500 N 540 N 820000 N 31000 N
Iron 11000 K 11000 N 400 N 1000000 N 230000 N
Isobutanol 1800 N 11000 N 4100 X 1000000 N 230000 N
{sophorone 7100 C 650 C 336 C 600000 C 67000 c
Isopropalin 550 N 550 N 2008 310000 N 12000 N
klsopmpyi mothyd phospharic acid 3700 M 3700 M 1400 N 1000000 N 78000 N
o— 1800 1800 & G60N 1000000 N 35000 N
g 837 ¢ 08035 C 6018 C 2¢c 35¢C
S e I 27K 41000 N 1600 N




83 EMERGENCY REMOVAL GUIDELINES 63
C - carcinogen N - asacarcinegen
Ambisat Sed
T» Assbient ndustrial
Wosr Aa Fish Commerical | Residentia
Contaminont Wt wpim3 myiy =y my/ky

Limaren BN 730 27N 41000N 1600 N
Uitk 730 N 720 M 270N 410000 N 15000 N
Landen 7300 N 700N  200M 1000000 N 160000 N
Malathise 730 N 730 N 270N 410000 16000 N
_ | Mol snleydide 3700 N 3700 N 1400 W 1000000 ¥ 78000 N
Maleic bydrazide 18000 N 18000 N 6300 N 1000000 N 390000 N
Malenesinie 073N 073 N 0z Y 16N
Mencezsh 1100 N 1100 N 410N 610000 N 23000 N
Mensh i 190 180 N 68N 100000N 3900 N
** Manganese snd compounds ' 8O N 052 N JI0N 470000 N 13000 N
Mephasiolen 3w 3w 12n 1800 N 0N
Mapiquat chieride 1100 ¥ 1100 & 410N  610000N 23000 N
Mercric chleride nw nw 41N 600N 230 N
Mercery fmargenic) nn an a1N G0N 230 N
Mercary imatiyl an am 140 2000 N N
Morphes 1IN 1IN 041 N 610 N 3N
Marphes sxide 1 RE 0 N 510 N N
| Matakazyl 2200 2200 810N 1000000 N 47000 N
| Mothacrylenitrie un 3N 14N 2000 N N
Mothamidephes | 180 13N 058 N 1000 N 9N
Mothenel {18000 M 18000 N 6300 N 1000000 W 350000 N
Mothidethion 7N 3N N 20000 N 780 N
Moty 310 N 910 N MOM 510000 ¥ 20000 M |
| Mathexychies 180 N 180 N 68N 100000N 3900 N
12.Motharyothansl scetat BN BN 2N 41000N 1600 N
{2% N 210N 4N 20000 N 780 N
|2-Mthery 5 airossiis 150 C ue 69C  12000C 1400 C
Slatioyl acetate , 37000 N 37000 N 14000 N 1000000 R 730000 N
Moty scrylete { 1100 N 1100 ¥ 410N GI0000N 23000 N
2-Matiyleniing iydrochiarids : ¢ 35 ¢ 18¢ 3200 ¢ 350 ¢
2-Methytoniing KT 25 ¢ 13C  2400¢ 270 ¢
Mathyl chlerscarbenste . 37000 N 37000 W 14000 N 1000000 N 780000 N
42-Mathyl-4-chiorsphoanyy) butyric acid | 370 4 3N 140N 200000 ¥ 7800 N
12 Mottt 4 chiraphanazyecetic acd ‘ 18N . 68X 10000 N 390 N
| 2-02-Matiyt-14-chisrephanarylpropicaic scid | IR N N 20000 N 780 N

Methyicyclshezans £ 31000 N 31000 K 0 0 ]
Motiylons bramide ' B N a7 n 140N 200000 7800 N

ol
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64 EMERGENCY REMOVAL GUIDELINES 64
C = carcinogen N - noncarcinogen
Ambient Soil
Tap Ambient Industrial/
Water Air Fish Commerical | Residential
Contaminant wil " up/m3 mglkg mglkg mglkg

Mathylene chiotide 410 C 80 C 42¢C 76000 C 8500 C
4,4'-Mathylene bis(2-chloroanifine) 52C 48 ¢C 24C 4400 € 490 C
4,4’ Methylenebisbenzeneamine 271¢C 25¢C 13¢ 2300 C 260 C
4,4"-Methylene bis(N,N'-gimethyl)aniline 150 € 14¢C 69C  12000C 1400 C
4,4' Mathylenediphenyl isocyanate 0.035 N 021N 0 0,
Methyl ethyl ketone 1900 N 10000 N 8100 N 1000000 N 470000 N
Methyl hydrazine 61¢C 057 C 029 ¢C 520 C 58 C
Methyl isobuty! ketone 2900 N 840 N 1100 N 1000000 N 63000 N
Methyl methacrylate 2900 N 2900 N 1100 N 1000000 N 63000 N
2-Mathyl-5-nitroaniline 200 C 189¢C 96 C 17000 C 1900 C
Methyl parathion 91N 8.1 N 34N 5100 N 200 N
2-Methylphenol {o-cresol] 1800 N 1800 N 680 N 1000000 N 39000 N
3-Msthylphenol {m-cresol) 1800 N 1800 N 680 N 1000000 N 39000 N
4-Methylphenol {p-cresol)’ 180 N 180 N 68 N 100000 N 3900 N
Methyl styrene {mixture) 60 N 420 N 81N 120000 N 4700 N
Methyl styrene (alpha) 430 N 2600 N 950 N 1000000 N 55000 N
Mathyl tertbutyl ether (MTBE) 180 N 31000 N 68 N 100000 N 390 N
Metolaclor {Dual) 5500 N 5500 N 2000 N 1000000 N 120000 N
Metribuzin 910 N 910N 340N 510000 N 20000 N
Mirex 3r7¢C 035C 018 C 320¢C BHC
Molinste 13N 13N 271N 41000 N 1600 N
Molybdenum 180 N 180 N 68 N 100000 N 3800 N
Monochioramine 3700 N 3700 N 1400 N 1000000 N 78000 N
Naled 73N 73N 2N 41000 N 1600 N
2-Naphthylamine 0.052 ¢ 0.0048 C 0.0024 € 44 C 049 C
Napropamide 3700 N 3700 N 1400 N 1000000 N 76000 N
Nicke! refinery dust 0 075 C 0 0
Nickel and compounds 730 N T30 N 270N 410000 N 16000 N
Nickel subsulfide 0 037¢C 0 0 0
Nitrapyrin 55 N S5 N 20N 31000 N 1200 N
Nitrate 58000 N 58000 N 22000 N 1000000 N 1000000 N
Nitric oxide 3700 N 3700 N 1400 N 1000000 N 78000 N
Nitrite 3700 N 3700 N 1400 N 1000000 N 78000 N
2-Nitroaniline 22N 21N 081 N 1200 N 47 N
3-Nitroaniline 110 N 10N N 61000 N 2300 N
4-Nitroanitine 110N 110N aN €1000 N 2300 N
Nattshonrens JAN 21N RAN 10nnnn n 20n




65 EMERGENCY REMOVAL GUIDELINES 65
C - carcinsgen N - neacarcinegen
Ambisnt Sed
Tep Ashiont Indwstrialf
Water Ax Fish Commarical | Residontial
Contaminast wl wpim3 iy mylcy gy

Mtrelurantein 2600 N 2600 N 950N 1000000 N 55000 N
Sersiwarem 45 ¢ 0.067 € ene 380 C 4ac
Mtrogen dimside 37000 N 370008 14000 N 1000000 N 780000 N
Naroguanidin 3700 N 3700 ¥ 1400 N 1000000 N 78000 N
j (TS 2300 N 2300 N S40N 1000000 X 43000 N
2itrepropene 10N 0.067 C 0 (] 0
MHStresed o butylamine 12¢ enc 0.058 C 1noc 12¢
N-itrasedisthansiaming 24C 022 ¢ (RI N> 200 C y < J1»
W tresadiothylaniss 0.045 C 00041 C 00021 C asc 043 ¢C
BEresadimathyiomine (RENS 0013C 00062 C ne 13¢
HiStresediptsnylonine 1400 C 10¢C G4C 120000C 13000 C
N-Strase & o prapylaniss 096 C 0.089 C 0.045 C 2¢ LR
W-fitrese- M- muthyisthylmsing one 0028 C 0.014 C %C 29¢
WSuesapyreliding 32¢C 0 ¢ 015 ¢C 1, 0C
> Hrotelune 61 N 7,1 ] 40N 200000 N 7800 N
o Sarstohune 61 N mn 140N 200000 N 7800 N
p-Strossiuens 1 N 7, 1 ] 40N 200000 N 7800 N
Rerfiersren 1500 N 1500 N S4ON §20000N 31000 N
WStar %N %N 35N 14000 N 550 N
Octabramediphony! other 110 N 10N 41N G000 N 2300 N |
Octahwydre- 1357-wtramitre- 1357-tetrazacine 1800 ¥ 1800 N 680N 1000000 N 39000 N
Octamethyipyrephasphoramide 1N 1N 27N 41000 N 1600 N
Oryzain 1800 N 1800 N G0N 1000000 N 39000 N
Oxadizzen 180 N 180 N 68N 100000 N 3900 N
Cxamyl 910 N 910 N 340N 510000 20000 N
Cxyfiuarien 1on 110 ¥ 41N G000 N 2300 N
Pacisbntrazel aoN 0N 10N 270000 N 10000 N
Paragest 160 W 160 N 618  S2000N 3500 N
Parachion 200 20N 81N 120000 N 4700 N
Pebuiate 1800 W 1800 N G30N 1000000 N 39000 N
Pendimpthelin 1500 N 1500 N 540N 820000N 31000 N
Pentabrame 6 chisrs cycleshezsm 290 C 21¢ MC  25000C 2800 C
Postairamedyiunyl sther 3N nN 27N 41000 N 1500 N
Peatachiorshenrans 49N 2N 11N 16000 N 630 N
Pestachiorssitrebenzens 41cC 24 ¢ 12¢ 2200 C 50 C
Peatachiorsphenel 56 C 52C 26C 4800 C 530 C
e 1000 W «nnn e con »u csnnnans s annnn I"
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66 EMERGENCY REMOVAL GUIDELINES 66
C=carcinogen N = noncarcinogen
Ambient Soil
Tw Ambient - Industrial
Water Air Fish Commerical | Residential
Contaminant vglt vgim3 mglky mg/kg mg/kg
Phenmedipham 8100 N 9100 N 3400 N 1000000 N 200000 N
Phenol 22000 N 22000 N 8100 N 1000000 N 470000 N
m-Phenylenediamine 220 N 220 N 81N 120000 N 4700-N
p-Phenylensdiamine 6900 N 6900 N 2600 N 1000000 N 150000 N
Phenylmercuric acetate 29N 29N 1IN 1600 N T BN
2-Phenylphenol 3500 C 30C 160 C 300000 C  33000¢C
Phorate 73N 73N 27N 4100 N 160 N
Phosmet 730N 730 N 20N 410000 N 16000 N
Phosphine 1N 31N 41N 6100 N 230 N
Phosphoric acid 100 N 100 N 0 0 0
Phosphorus (white] 0.73N 0.73N 027 N 410N 16N
p-Phthalic acid 37000 N 37000 N 14000 N 1000000 N 760000 N
Phthalic anhydride 73000 N 1300N 27000 N 1000000 N 1000000 N
Picloram 2600 N 2600 N 950 N 1000000 N 55000 N
Pirimiphos-methyl 370N 370 N 140N 200000 N 7800 N
Polybrominated biphenyls 0.76 C 007 ¢C 0.035 C 64 C 65N
Polychlorinated biphenyls (PCBs) 335¢C 0313C - 0.160C 286 C 8¢
Aroclor 1016 26N 26N 0.95 N 1400 N 55 N
Araclor 1254 073N 0.73 N 0.27 N 410N 16N
Polychlorinsted terphenys (PCTs) 15T 0.14C 0.07 C 130 C 14C
Polynuclear eromatic hydrocarbons 0 0 0 0 0
Acenaphthene 2200 N 2200 N 810N 1000000 N 47000 N
Antiwacene 11000 N 11000 N 4100 N 1000000 N 230000 N
Benzialanthracens 820 1C 043 C 780 C 88 C
Benzofbifivoranthene 9.2¢ 1c 043¢ 780 C 88 ¢C
Benzo{}fluoranthene 92¢ 10¢ 43¢C 7800 C 870 C
Benzofalpyrene 0.92¢C 01¢ 0.043 C 78¢ 88 c
Carbazole 340C e 16C 29000 C 3200 ¢
Chrysene 820 C 100¢C 43C 78000 C 8700 ¢
Dibenziahjanthracene 0.92C 01¢C 0.043 ¢ 78¢C 88 ¢
Fluoranthene 1500 N 1500 N 540 N 820000 N 31000 N
Fluorene 1500 N 1500 N 540 N 820000 N 31000 N
Indenol1,2,3-cdpyrens 92¢C 1¢C 043 C 780 € 88 ¢C
Naphthalene 1500 N 1500 N 540N 820000 N 31000 N
Pyrens 1100 N 1100 N 410N 610000 N 23000 N
Prochiora s5C 42¢ 21¢C 3800 C. 430-C
km 220 N 220 N BIN 120000 N 4700 N
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67 EMERGENCY REMOVAL GUIDELINES 67
C - carcinegen N -macarcinegen
Ambiont Sed
T Ambiont indwstrial]
Woesr A Fish Commerical | Resideatial
Contaminant wpl wphn3 mghy mphky mpiky

Prometss 550 N 550 N 20N 310000 N 12000 N

- {Prometryn 150 W 150 N S4N 820008 3100 N
Pronamids 2700 N 27000 000N 1000000 N 59000 N

Propachier aTON aoN 180N _ 270000 N 10000 K

Propand 150 180 N 68N 100000N 3900 N

Propagine 730 N 0 N 270W  410000N 16000 N

Propasgyl sicabel B N 278 41000 M 1600 M |

Propazins 730 N T30 N 270N 4100008 16000 N

| Prophen TN TN 2704 410000 16000 N

Propicenszsie Y aon 180N 270000 N 10000 N

Propyless giycel 730000 730000 270000 N 1000000 K 1000000 N

Prapyions giycal, mensethyl ather 26000 N 26000 9500 N 1000000 N 550000 N

Propyiens gycel. mensmetivl other 26000 N 21000 9500 N 1000000 N 550000 N

Propylens esidh nc 8c 13¢c 2400 C 270 ¢ |

Prsmit 9100 N 9100N 3400 N 1000000 N 200000 N

Pydrin 910 N 910 N MON  510000N 20000 N

Pyridins 7N N N 20000 N 7% N

Ouinsiphes 18N 18N 68N 10000 N 9% N

| Owinaline 056 C 0052C 0026 C a8c 53¢
[ — 1100 N 1100 ¥ 410N  GI0000N 23000 N
- 1800 W 1800 N 680N 1000000 N 39000 N
| Rotangne 150 N 150 ¥ 54N 82000 3100 N
'Sovmy | 910 M 910 N MON  510000N 20000 K

Salemions Acd f 180 N 1800 68N 100000N 3900 N
v ' 180 N 180 N 68N 100000N 3900 N

I— | 190 N 190N 68N 100000N 390N

Setharydim 00N 300N  1200N 1000000 N 70000 H

- Shver and compeunds 1 180 N 180 N 63N 100000 A 3900 N
Somazinn 1 56 C 52¢C 25 ¢C 4300 C 530 C

Sedm szide | 150 M 150 M S4N 820008 300N

-| Sodim dethyidethiscarbamats ’ 5¢C 23¢C 1.2¢ 2100 C 240 C |
[ Sodbum Ruorsacatate ,. a3 a o 627 X 4108 N
Sedium matovenadate i I aw 14N 20000 N 780 N

‘Straatim, stable | 72000 72000%  §100K 1000000 N 470000 K
Strycheine .' 1K 11 & 418 5100 ¥ 230 N

| Styrane 1600 N 10000 N 2700 5 1000000 ¥ 160000 N

anann et
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. 68 EMERGENCY REMOVAL GUIDELINES 68
L
€ =carcinogen N =noncarcinogen
- Ambient - Sod
Tap Ambient Industrial] .
Water Air Fish Commerical | Residential
- Contaminant wlt vgmd | mylkg mglkg myikg
12,3,7,8-TCOD (dioxin) 0.000043 C  0.0000054 C  0.000002 C 00037 C 0.00041 C
L Tebuthiuron 2600 N 2600 N 950 N 1000000 N 55000 N
Temephos 730 N 730 N 20N 410000 N 16000 N
Terbaci 470 N 470 N 180 N 270000 N 10000 N
. Terbufos 091N 091 N 034N 510N 20N
Torbutryn 37N TN 4N 200N  78ON
- 1,2.4,5-Tetrachlorobenzene ) 18N NN 41N 6100 N 220 N
1,1,1,2-Tetrachlorosthane 41C 4C 12¢C 22000 C 2500 C
- 1,1,2,2-Tetrachloroethane 52  31¢C 16 ¢ 2900 C 320 ¢C
Tetrachloroethyiene (PCE) 10C e 61C 11000 C 1200 €
2,3.4,6-Tetrachlorophenoi 1100 N 1100 N 410N 610000 N 23000 N
r p.8.3,a-Tetrachlorotoluene 0.053 C 0031 C 0.016 C 29C J2¢
Tetrachlorovinphos 280 C 26 C 13c 24000 € 2700 C
Tetraethyidithiopyrophosphate 18N 18N . 68 N 10000 N 390N
Tetraethyl lead 0.0037 N 0.0037 N 0.0014 N 2N -0.078 N
1,1,1,2-Tetrafiuoroethane 140000 N 840000 N 0 0 "0
Thallic oxide 26N 26 N 095N 1400 N 55 N
Thallium 0 0 0 0 0
Thallium acetate 33N 33N 12N 1800 N T0N
Thellium carbonste 29 N. 29N t.IN 1600 N 6IN
Thallium chioride 29N 29N 11N 1600 N 63 N
Thalfium nitrate 33N 33N 12N 1800 N 0N
Thallium selenite 33N 33N 12N 1800 N 10N
Thatlium sulfate 29N 29N 1.IN 1600 N 6IN
Thigbencarb 370N 370 N 140N 200000 N 7800 N
2{Thiocyanomethytthio)- banzathiazole 1100 N 1100 N 410N 610000 N 23000 N .
Thiofanox "N unN 41N 6100 N 220N
Thiophanate-methyl 2900 N 2900 N 1100 N 1000000 N 63000 N
Thiram 180 N 180 N ~ 68N 100000 N 3900 !’I.
Tin and compounds 22000 N 22000 N 8100 N 1000000 N 470000 N
Tolvene . 750 N 4200 N 2700 N 1000000 N 160000 N
Toluene-2,4-iamine ' 21¢ 62¢  00%9¢C 180 ¢ ¢
Toluene-2,5-diamine 22000 N 22000 N 100N 1000000 N 470000 N
Toluene-2,6-diamine 7300 N 7300 N 2700 N 1000000 N 160000 N
p-Toluidine C 33¢C 1.7¢C 3000 C e
Toxaphene 61¢C 0.56 C 029¢C 520 ¢ 58 ¢C
Tralomathrin 208 270N 10N 150000N 5300 N
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C = carcinogen N - asacarcinogen
Asbiont . sel
T Ambisat indstrial/
Woter A Fish Commarical | Residential
Contaminst Wi wpind e ] nphy mghy

Triallate AN aon 180N 270000 N 10000 N
 Triasadiuren ann N 140N 200000 M 7800 N
1.2.4 Trilwemsbenzase ~ 0N 180 N 63N 100000 N 3900 N
Tributyktia exide (TBTO) LN (RN | 041 N G0N yxf |
- |2.4.6 Trichiorseniing bydrechioride ¢ 2t 1c  20000C 220 ¢
246 Trichisrsending 200 C 8¢ 83C 17000 C 1900 C
11.2.4 Trichiershonress 190 N 2100 N 140N 200000 N 7800 N
1.1, - Vrichlorestheme 790 N 10000 N 470N 720000 27000 N
1.1.2-Trichiorasthens 19¢C ne S5C 10000 C 1100 C
| Trichiarestiiese (TCE 180 C 100 C 2C 5200C 4700 N
| Trichinrullusremethens 1300 W 7300 N 4100 N 1000000 N 230000 N
2.4.5 Trichliorephanel 3700 8 3700 u 1400 N 1000000 N 78000 N
2.4.6 Trichioraphanel 610 C 57¢C 29C S5200¢C 5800 C
12.4.5 Trichiorephusaryacetic acid N amN 140N 200000 N 7800 N
|242.4.5 Trichioraphonsxylprapissic acid 290 M 290 N 10N 150000 N N
1.1.2-Trichioreprapans 0N 100 8 G4 N 100000 N 3900 N
1.2.3 Trichisreprapans 015 C 0.009 C 0.045 C 82¢ 91 ¢
1,23 Trichiorapropens 0N 10N 68N 100000 N 3300 N
1.1.2-Trichiure-1.2.2- trifluerssthans 53000 N 310000 X 410000 N 1000000 N 1000000 N
Trifighans 110N 10N an 61000 N 2300 ¥

Tristhylamine nN B ] 0 0
Trillerafin snC e 41C 74000 C 5900 N
1.2.4 TrimsthyBonzens 300 N 1800 W N 1000000 X 39000 N
1.3.5 Trimethylenzens 300 N 1800 N G50 M 1000000 N 39000 N
Trimethyl phesphate | 180 C ne 85C 15000¢C 1700 C
1.3.5 Triitrebacans 18N 15N 0.58 X 1000 M 3N
Trinitrophooybmethybnitraming | N N 140N 200000 N 7500 N
2.4.8 Trinitrotaloane 18N N GAN 10000 N 390 N

| Uraiem tsabuble sais} noN 10N 41N 6I000N 230N

Vanadium 60N 260 N 95N 140000 5500 N
Vanadamn pustaride 330 N 3 N 10  150000N 7000 N
Vesadim sulfate 70N 70 M 270 410000 @ 16000 N
Yorsem . N an 4N 20000 N 7% N
Vinciszel 910 N 910 N MON 510000 20000 N
Yoyl scatam . 37000 N 210N 14000 3000000 N 780000 N

Vioyl bremide 520 3N (] 0 0
Vol chiwside 18¢ 21¢ 817 ¢ 00 © ur
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C - carcinogen N =noncarcinogen
Ambient Soi
T Ambient Industriall
Water Air Fish Commerical | Residential
Contaminant ugll up/m3 mglkg mg/ky mg/kg
Warfarin "N "N 41N 8100 N 230 N
Hmelene 1400 N J300N 27000 N 1000000 N 1000000 N
o-Xylene 1400 N 7300 27000 N 1000000 N 1000000 N
Ip-Xylene. 520 N 3100 N 0 0 0
Xylene (mixed) 12000 N 73000 N 27000 N 1000000 N 1000000 N
Zine 11000N  11000N  4700N 1000000 N 230000 N
Zinc phosphide "N 1N 41N 100 N 230 N
Zineb 1800 N 1800 N 680N 1000000 N 39000 N
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- National Primary Drinking Water Regulations (NPDWRs or primary standards) are
legally enforceable standards that apply to public water systems. Primary standards
protect public health by limiting the levels of contaminants in drinking water. The table

- below divides these contaminants into:

Microorcanisms ~ Disinfectants & Disinfection Byproducts
Inorcanic Chemicals ~ Oreanic Chemicals ~ Radionuclides

For more information, see Setting Standards for Safe Drinking Water to learn about
EPA's standard-setting process or look at a timeline that shows the order in which EPA
regulated these contaminants. For copies of the complete regulations regarding these

- contaminants, follow these links to the National Primary Drinking Water Regulations and
National Secondary Drinking Water Regulations.

~ National Primary Drinking Water Regulations
MCLG! MCL or
- . . | ! Potential Health Effects || Sources of Contaminant
Microorganisms (Mg/L) || (mgiL) || from Ingestion of Water in Drinking Water
- 2
- Cryptosporidium as of as of ||Gastrointestinal illness (e.g., Human and animal fecal waste
01/01/02: || 01/01/02: ||diarrhea, vomiting, cramps)
zero T3
Giardia lamblia zero e Gastrointestinal illness (e.g., Human and animal fecal waste
- diarrhea, vomiting, cramps)
Heterotrophic plate count n/a T HPC has no health effects, but can ||HPC measures a range of bacteria
indicate how effective treatment is |}that are naturally present in the
at controlling microorganisms. environment
‘ Legionella zero T Legionnaire's Disease, commonly ||Found naturally in water; multiplies
. known as pneumonia in heating systems
Total Coliforms (including zero 5.0%4 [|Used as an indicator that other Coliforms are naturally present in
\ fecal coliform and E. Coli) potentially harmful bacteria may be || the environment; fecal coliforms
present® and E. coli come from human and
animal fecal waste.
Turbidity n/a TT2 Turbidity is a measure of the Soil runoff
cloudiness of water. It is used to
indicate water quality and filtration
‘ effectiveness (e.g., whether
disease-causing organisms are
present). Higher turbidity levels are
often associated with higher levels
. of disease-causing microorganisms
such as viruses, parasites and
some bacteria. These organisms
can cause symptoms such as
nausea, cramps, diarrhea, and
associated headaches.
Viruses (enteric) zero T Gastrointestinal iliness (e.g., Human and animal fecal waste
- diarrhea, vomiting, cramps)
-
-

d http://www.epa.gov/safewater/mcl.html
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factories; runoff from landfills and
cropland
Nitrate (measured as 10 10 "Blue baby syndrome" in infants Runoff from fertilizer use; leaching
Nitrogen) under six months - life threatening |{|from septic tanks, sewage; erosion
without immediate medical of natural deposits
attention.
Symptoms: infant looks blue and
has shortness of breath.
Nitrite (measured as 1 1 "Blue baby syndrome" in infants Runoff from fertilizer use; leaching
Nitrogen) under six months - life threatening ||from septic tanks, sewage; erosion
without immediate medical of natural deposits
attention.
Symptoms: Infant looks blue and
has shortness of breath.
e ——
Selenium 0.05 0.05 Hair or fingemail loss; numbness in || Discharge from petroleum
fingers or toes; circulatory problems ||refineries; erosion of natural
deposits; discharge from mines
Thallium 0.0005 0.002 Hair loss; changes in biood; kidney, {|Leaching from ore-processing sites;
intestine, or liver problems discharge from electronics, glass,
and pharmaceutical companies
. 1|{ MCL or . .
Organic Mc'—,f‘ 771 [ Potential Health Effects || Sources of Contaminant
Chemicals (mg ) (mglL)? from Ingestion of Water in Drinking Water
Acrylamide zero e Nervous system or blood Added to water during
problems; increased risk of cancer || sewage/wastewater treatment
Alachior zero 0.002 Eye, liver, kidney or spleen Runoff from herbicide used on row
problems; anemia; increased risk ||crops
of cancer
Atrazine 0.003 0.003 Cardiovascular system problems; ||Runoff from herbicide used on row
reproductive difficulties crops
Benzene zero 0.005 Anemia; decrease in blood Discharge from factories; leaching
platelets; increased risk of cancer |}from gas storage tanks and
iandfills
Benzo(a)pyrene (PAHSs) zero 0.0002 Reproductive difficulties; Leaching from linings of water
increased risk of cancer storage tanks and distribution lines
Carbofuran 0.04 0.04 Problems with blood or nervous Leaching of soil fumigant used on
system; reproductive difficulties. rice and alfalfa
Carbon zero 0.008 Liver problems; increased risk of || Discharge from chemical plants
tetrachloride cancer and other industrial activities
Chlordane zero 0.002 Liver or nervous system Residue of banned termiticide
problems; increased risk of cancer
Chlorobenzene 0.1 0.1 Liver or kidney problems Discharge from chemical and
agricultural chemical factories
2,4-D 0.07 0.07 Kidney, liver, or adrenal gland Runoff from herbicide used on row
problems crops
Dalapon 0.2 0.2 Minor kidney changes Runoff from herbicide used on
rights of way
1,2-Dibromo-3- zero 0.0002 Reproductive difficulties; Runoff/leaching from soil fumigant
chloropropane (DBCP) increased risk of cancer used on soybeans, cotton,
pineapples, and orchards
o-Dichlorobenzene 0.6 0.6 Liver, kidney, or circulatory Discharge from industrial chemical
system problems factories
p-Dichlorobenzene 0.075 0.075 Anemia; liver, kidney or spleen Discharge from industrial chemical
damage; changes in blood factories
1,2-Dichloroethane zero 0.005 Increased risk of cancer Discharge from industrial chemical
factories
1,1-Dichioroethyiene 0.007 0.007 Liver problems Discharge from industrial chemical
factories
cis-1,2-Dichloroethylene 0.07 0.07 Liver problems Discharge from industrial chemical
factories
trans-1,2-Dichloroethyiene 0.1 0.1 Liver problems Discharge from industrial chemical
factories
Dichloromethane zero 0.005 Liver problems; increased risk of ||Discharge from pharmaceutical
cancer and chemical factories
1,2-Dichloropropane zero 0.005 Increased risk of cancer Discharge from industrial chemical
factories
Di(2-ethylhexyl) adipate 0.4 0.4 General toxic effects or Leaching from PVC glumbing
reproductive difficulties systems; discharge from chemical
factories
Di(2-ethylhexyl) phthalate zero 0.006 Reproductive difficuities; liver Discharge from rubber and
problems; increased risk of cancer || chemical factories

:JRWW.epa. gov/sz:-a{/af)e?(/)ﬁldl.hﬂ'ﬁ(i7

” Reproductive difficulties

”Runoff from herbicide used on
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MCL or . .
- Radionuclides MCLG! ™ Potential Health Effects || Sources of Contaminant
(mg/L)? .|| from Ingestion of Water in Drinking Water
(mg/L)*
) Alpha particles none’ 15 Increased risk of cancer Erosion of natural deposits
- picocuries
as of per Liter
12/08/03: || (PCIL)
zero
o Beta particles and | none- || 4 millirems Increased risk of cancer Decay of natural and man-made
photon emitters per year deposits:
as of
12/08/03:
zero
-~ Radium 226 and none- 5 pCi/lL ||Increased risk of cancer Erosion of natural deposits
Radium 228 (combined) || _
as of
12/08/03:
- zero
Uranium as of as of Increased risk of cancer, kidney Erosion of natural deposits
12/08/03: || 12/08/03: ||toxicity
zero 30 ug/L
-

Notes

- ! Definitions:
Maximum Contaminant Level (MCL) - The highest level of a contaminant that is
allowed in drinking water. MCLs are set as close to MCLGs as feasible using the best

available treatment technology and taking cost into consideration. MCLs are enforceable

standards.
Maximum Contaminant Level Goal (MCLG) - The level of a contaminant in drinking

water below which there is no known or expected risk to health. MCLGs allow for a
- margin of safety and are non-enforceable public health goals.
Maximum Residual Disinfectant Level (MRDL) - The highest level of a disinfectant
allowed in drinking water. There is convincing evidence that addition of a disinfectant is
- necessary for control of microbial contaminants.
Maximum Residual Disinfectant Level Goal (MRDLG) - The level of a drinking water
disinfectant below which there is no known or expected risk to health. MRDLGs do not
- reflect the benefits of the use of disinfectants to control microbial contaminants.
Treatment Technique - A required process intended to reduce the level of a contaminant
in drinking water.

2 Units are in milligrams per liter (mg/L) unless otherwise noted. Milligrams per liter are

equivalent to parts per million.

3 EPA's surface water treatment rules require systems using surface water or ground water

under the direct influence of surface water to (1) disinfect their water, and (2) filter their
4 water or meet criteria for avoiding filtration so that the following contaminants are
controlled at the following levels:

Cryptosporidium: (as of January 1, 2002) 99% removal/inactivation

Giardia lamblia: 99.9% removal/inactivation

Viruses: 99.99% removal/inactivation

Legionella: No limit, but EPA believes that if Giardia and viruses are
removed/inactivated, Legionella will also be controlled.

Turbidity: At no time can turbidity (cloudiness of water) go above 5
nephelolometric turbidity units (NTU); systems that filter must ensure that the
turbidity go no higher than 1 NTU (0.5 NTU for conventional or direct filtration) in
at least 95% of the daily samples in any month. As of January 1, 2002, turbidity
may never exceed 1 NTU, and must not exceed 0.3 NTU in 95% of danly samples
in any month.

HPC: No more than 500 bacterial colonies per milliliter.

d 4 No more than 5.0% samples total coliform-positive in a month. (For water systems that
http://www.epa.gov/safewater/mcl.html

3/29/02



collect fewer than 40 routine samples per month. no more than one sample can be total
coliform-positive). Every sample that has total coliforms must be analyzed for fecal -
coliforms. There may not be any fecal coliforms or E. coli.

3 Fecal coliform and E. coli are bacteria whose presence indicates that the water may be -
contaminated with human or animal wastes. Disease-causing microbes (pathogens) in
these wastes can cause diarthea, cramps, nausea, headaches, or other symptoms. These
pathogens may pose a special health risk for infants. young children. and people with
severely compromised immune systems.

6 Although there is no collective MCLG for this contaminant group. there are individual
MCLGs for some of the individual contaminants: -

o Trihalomethanes: bromodichloromethane (zero); bromoform (zero):
dibromochloromethane (0.06 mg/L). Chloroform is regulated with this group but
has no MCLG.

¢ Haloacetic acids: dichloroacetic acid (zero); trichloroacetic acid (0.3 mg/L).
Morochloroacetic acid. bromoacetic acid. and dibromoacetic acid are regulated -
with this group but have no MCLGs.

7 MCLGs were not established before the 1986 Amendments to the Safe Drinking Water "
Act. Therefore. there is no MCLG for this contaminant.

8 Lead and copper are regulated by a Treatment Technique that requires systems to -
control the corrosiveness of their water. If more than 10% of tap water samples exceed the

action level. water systems must take additional steps. For copper. the action level is 1.3

mg/L. and for lead is 0.015 mg/L. -

% Each water svstem must certify. in writing. to the state (using third-party or

manufacturer’s certification) that when acrvlamide and epichlorohydrin are used in -
drinking water svstems. the combination (or product) of dose and monomer level does not

exceed the levels specified, as follows:

o Acrvlamide = 0.05% dosed at | mgL (or equivalent) ™
e Epichlorohydnn = 0.01% dosed at 20 mg/L (or equivalent)
National Secondary Drinking Water Regulations
-

National Secondary Drinking Water Regulations (NSDWRs or secondary standards) are
non-enforceable guidelines regulating contaminants that may cause cosmetic effects (such
as skin or tooth discoloration) or aesthetic effects (such as taste, odor, or color) in

drinking water. EPA recommends secondary standards to water systems but does not -
require systems to comply. However, states may choose to adopt them as enforceable
standards. For more information, read Secondarv Drinking Water Regulations: Guidance
for Nuisance Chemicals.

3/29/w
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- ﬁron 0.3 mg/L ]
Manganese 0.05 mg/L
: | 3 threshold odor
- Odor number
|FH 6.5-8.5 I
- [Silver 0.10 mg/L |
|Sulfate 250 mg/L |
Total Dissolved
- Solids 500 mg/L
rZinc 5 mg/L
-
You will need Adobe Acrobat Reader to view the Adobe PDF files on this page. See
EPA's PDF page for more information about getting and using the free Acrobat
P Reader.
- Search | Safewater Home | EPA Home | Office of Water | Comments/Questions
This page was updated 01/23/2002 13:00:35
- http://www.epa.gov/safewater/mcl.html
[
[
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Section 742.APPENDIX B: Tier 1 Tables and Illustrations

Section 742.TABLE E: Tier 1 Groundwater Remediation Objectives for the Groundwater
Component of the Groundwater Ingestion Route

Groundwater Remediation Objective
CAS No. Chemical Name Class1 Class 11

(mg/L) (mg/L)
83-32-9 Acenaphthene 0.42 2.1
67-64-1 Acetone 0.7 0.7
15972-60-8 Alachlor 0.002¢ 0.01°
116-06-3 Aldicarb 0.003¢ 0.015¢
309-00-2 Aldrin 0.00004* 0.0002
120-12-7 Anthracene 2.1 10.5
1912-24-9 Atrazine 0.003° 0.015°
71-43-2 Benzene 0.005°¢ 0.025¢
56-55-3 Benzo(a)anthracene 0.00013* 0.00065
205-99-2 Benzo(b)fluoranthene 0.00018* 0.0009
207-08-9 Benzo(k)fluroanthene 0.00017* 0.00085
50-32-8 Benzo(a)pyrene 0.0002"¢ 0.002°
111-44-4 Bis(2-chloroethyl)ether 0.01* 0.01
117-81-7 Bis(2-ethylhexyl)phthalate 0.006"° 0.06¢
75-27-4 Bromodichloromethane 0.00002* 0.00002

(Dichlorobromomethane)

75-25-2 Bromoform 0.0002* 0.0002
71-36-3 Butanol 0.7 0.7
85-68-7 Butyl benzyl phthalate 1.4 7.0
86-74-8 Carbazole .- -—--
1563-66-2 Carbofuran 0.04° 0.2°
75-15-0 Carbon disulfide 0.7 35
56-23-5 Carbon tetrachloride 0.005°¢ 0.025°
57-74-9 Chlordane 0.002° 0.01¢




Groundwater Remediation Objective

CAS No. Chemical Name Class | Class Il
(mg/L) (mg/L)
108-90-7 Chlorobenzene 0.1¢ 0.5°
(Monochlorobenzene)
124-48-1 Chlorodibromomethane 0.14 0.14
(Dibromochloromethane)
67-66-3 Chloroform 0.00002* 0.0001
218-01-9 Chrysene 0.0015* 0.0075
94-75-7 24-D 0.0T 0.35¢
75-99-0 Dalapon 0.2 206
72-54-8 DDD 0.00011* 0.00055
72-55-9 DDE 0.00004* 0.0002
50-29-3 DDT 0.00012* 0.0006
53-70-3 Dibenzo(a. hyanthracene 0.0003* 0.0015
96-12-8 1.2-Dibromo-3-chloropropane 0.0002° 0.0002¢
106-934 1.2-Dibromoethane 0.00005"¢ 0.0005¢
(Ethylene dibromide)
84-74-2 Di-n-buty! phthalate 0.7 3.5
93-50-1 1.2-Dichlorobenzene 0.6° 1.5¢
(o - Dichlorobenzene)
106-46-7 1.4-Dichlorobenzene 0.075¢ 0.375¢
{p - Dichlorobenzene)
91-94-1 3.3-Dichlorobenzidine 0.02* 0.1
75-34-5 1.1-Dichloroethane 0.7 35
107-06-2 1.2-Dichloroethane 0.005¢ 0.025°
(Ethylene dichloride)
75-35-4 I.1-Dichloroethyienc” 0.007 0.035°¢
156-59-2 cis-1.2-Dichloroethylene 00T 02X
156-60-5 trans- 1 2-Dichloroethylene 0.1 0.5¢
78-87-5 1.2-Dichloropropane 0.005¢ 0.025¢
542-75-6 1 3-Dichloropropene 0.001* 0.005

(1.3-Dichloropropylene. cis + trans)




Groundwater Remediation Objective

CAS No. Chemical Name Class 1 Class Il
(mg/L) (mg/L)
60-57-1 Dieldrin 0.00002* 0.0001
84-66-2 Diethyl phthalate 5.6 5.6
121-14-2 2,4-Dinitrotoluene* 0.00002 0.00002
606-20-2 2,6-Dinitrotoluene® 0.0001 0.0001
88-85-7 Dinoseb 0.007° 0.07°
117-84-0 Di-n-octyl phthalate 0.14 0.7
115-29-7 Endosulfan 0.042 0.21
145-73-3 Endothall 0.1°¢ 0.1°
72-20-8 Endrin 0.002° 0.01°
100-41-4 Ethylbenzene 0.7 1.0°
206-44-0 Fluoranthene 0.28 14
86-73-7 Fluorene 0.28 1.4
76-44-8 Heptachlor 0.0004° 0.002°
1024-57-3 Heptachlor epoxide 0.0002° 0.001°
118-74-1 Hexachlorobenzene 0.00006* 0.0003
319-84-6 alpha-HCH (alpha-BHC) 0.00003* 0.00015
58-89-9 gamma-HCH (Lindane) 0.0002¢ 0.001°
77-47-4 Hexachlorocyclopentadiene 0.05¢ 0.5¢
67-72-1 Hexachloroethane 0.007 0.035
193-39-5 Indeno(1,2,3-c,d)pyrene 0.00043* 0.00215
78-59-1 Isophorone 1.4 14
72-43-5 Methoxychlor 0.04¢ 0.2¢
74-83-9 Methyl bromide 0.0098 0.049
(Bromomethane)
75-09-2 Methylene chloride 0.005¢ 0.05°
(Dichloromethane)

91-20-3 Naphthalene? 0.025 0.039
98-95-3 Nitrobenzene? 0.0035 0.0035




Groundwater Remediation Objective

CAS No. Chemical Name Class ] Class Il
(mg/L) (mg/L)
1918-02-1 Picloram 0.5¢ 5.0
1336-36-3 Polychlorinated biphenyis (PCBs)" 0.0005¢ 0.0025¢
129-00-0 Pyrene 0.21 1.05
122-34-9 Simazine 0.004° 0.04¢
100-42-5 Styrene 0.1 0.5°
93-72-1 24.5-Tp 0.05¢ 0.25¢
(Silvex)
127-18-4 Tetrachlorocthylene 0.005¢ 0.025¢
(Perchlorocthylene)
108-38-3 Toluene 1.0¢ 25
8001-35-2 Toxaphene 0.003¢ 0.015°
120-82-1 1.2.4-Trichlorobenzene 0.0 0.7
71-55-6 1.1.1-Trichloroethane* 02X 1.0¢
79-00-5 1.1 2-Trichloroethane 0.005¢ 0.05¢
79-01-6 Trichloroethylene 0.005¢ 0.025¢
108-054 Vinyl| acetate 70 70
75-01-4 Vinyl chloride 0.002° 0.01¢
1330-20-7 Xylenes (total) 10.0¢ 10.0¢
‘ fonizable Organics
65-85-0 Benzoic Acid 28 a8
106-47-8 4-Chloroaniline 0.028 0.028
1p-Chloroaniline)
95-57-8 2-Chlorophenol 0.035 0.175
120-853-2 2 4-Dichlorophenol 0.021 0.021
105-67-9 2.4-Dimethylphenol 0.14 0.14
51-28-5 2 4-Dinitrophenol 0.014 0.014
95-48-7 2-Methylphenol 0.35 0.35
(o - Cresol)
86-30-6 N-Nitrosodiphenylamine 0.01* 0.05




Groundwater Remediation Objective

CAS No. Chemical Name Class 1 Class I1
(mg/L) (mg/L)
621-64-7 N-Nitrosodi-n-propylamine 0.01* 0.01
87-86-5 Pentachlorophenol 0.001% 0.005¢
108-95-2 Phenol 0.1°¢ 0.1°
95-95-4 2,4,5-Trichlorophenol 0.7 3.5
88-06-2 2,4,6 Trichlorophenol 0.0064* 0.032
Inorganics

7440-36-0 Antimony 0.006° 0.024¢
7440-38-2 Arsenic 0.05¢ 0.2¢
7440-39-3 Barium 2.0° 2.0°
7440-41-7 Beryllium 0.004°¢ 0.5¢
7440-42-8 Boron 2.0° 2.0¢
7440-43-9 Cadmium 0.005°¢ 0.05¢
16887-00-6 Chloride 200°¢ 200¢
7440-47-3 Chromium, total 0.1¢ 1.0°
18540-29-9 Chromium, ion, hexavalent - -
7440-48-4 Cobalt 1.0° 1.0°
7440-50-8 Copper 0.65° 0.65°
57-12-5 Cyanide 0.2¢ 0.6°
7782-41-4 Fluoride 4.0° 4.0°
15438-31-0 Iron 5.0° 5.0°
7439-92-1 Lead 0.0075° 0.1°¢
7439-96-5 Manganese 0.15¢ 10.0°
7439-97-6 Mercury 0.002¢ 0.01°
7440-02-0 Nickel 0.1° 2.0°
14797-55-8 Nitrate as N 10.0° 100°
7782-49-2 Selenium 0.05¢ 0.05¢
7440-22-4 Silver 0.05° -
14808-79-8 Sulfate 400° 400°




